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CHAPIKR  I 
INTRODUCTION 

I'R  (J  BLKM 

In  oral  rcadiii;;  ihc  eye  always  moves  at  a  greater  or  less  distance  in 
advance  of  the  voice.  For  a  mature  reader  the  eye  leads  the  voice  by 
a  wide  span,  which  at  times  amounts  to  as  much  as  seven  or  eight  words. 
The  immature  reader,  however,  such  as  a  pupil  in  the  primary  grades,  has 
a  very  narrow  span.  For  such  a  reader  the  eye  does  not  move  from  a 
word  until  the  voice  has  spoken  it,  and  reading  in  many  cases  consists 
merely  of  a  series  of  spoken  words.  The  eye-voice  span,  in  that  case, 
is  reduced  to  a  minimum.  A  simple  experiment  of  placing  a  card  over 
a  printed  page  and  uncovering  only  a  word  at  a  time  will  demonstrate 
the  situation  which  would  exist  if  the  eye  and  voice  were  kept  very 
close  together.  Interpretation  of  the  passage  is  difficult  under  such 
conditions.  An  eye- voice  span  of  considerable  width  is  therefore  neces- 
sary in  order  that  the  reader  may  have  an  intelligent  grasp  of  the  material 
read,  and  that  he  may  read  it  with  good  expression.  If  words  are 
encountered  which  are  spelled  alike  but  pronounced  differently  such  as 
^'read"  (present  tense)  and  ''read"  (past  tense),  the  correct  pronuncia- 
tion and  meaning  cannot  be  determined  in  many  cases  until  the  eye  has 
observed  the  context  by  looking  ahead.  A  still  further  need  for  a  wide 
eye-voice  span  is  apparent  when  marks  of  punctuation  are  encountered. 
This  need  is  well  illustrated  by  the  reading  of  children  when  they  arrive 
at  a  question  mark  without  having  seen  it  in  advance  and  find  their 
vocal  expression  entirely  unprepared  for  it.  Their  failure  to  respond 
with  a  rising  inflection  of  the  voice  is  clear  evidence  that  they  were  not 
looking  ahead  and  that  they  were  not  getting  the  thought  in  large  units. 
The  eye-voice  span  is  of  real  significance,  therefore,  in  the  reading  process. 
In  the  diagnosis  of  difficulties  in  reading  a  measure  of  the  eye-voice  span 
often  affords  a  definite  basis  for  treatment.  Treatment  not  uncommonly 
involves  the  construction  of  definite  methods  of  teaching  which  will 
serve  to  increase  the  width  of  the  span.  The  purpose  of  this  study  is  to 
determine  more  fully  and  accurately  the  nature  of  the  eye- voice  span. 

The  problem  will  be  considered  in  three  divisions.  In  the  first  (a)  a 
study  will  be  made  of  the  differences  in  the  width  of  the  eye-voice  span 
in  the  different  grades  and  in  the  high  school,  and  (b)  the  variation  in 
the  width  of  the  span  in  different  parts  of  the  sentence.     In  both  (a)  and 
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(b)  the  results  will  be  presented  in  such  a  way  as  to  show  separately  the 
characteristics  of  pupils  with  mature  and  immature  reading  habits. 
Following  this,  (c)  a  comparison  will  be  made  to  show  the  relationship 
of  the  width  of  the  eye-voice  span  to  rate  of  reading,  number  of  fixations 
per  line,  and  regressive  movements. 

In  the  second  division  (a)  a  very  detailed  analysis  of  eye-voice 
relationship  will  be  made,  which  will  show  the  exact  position  of  the  eye 
and  voice  at  each  eye-fixation  and  will  exhibit  the  variations  in  the 
width  of  the  eye-voice  span  in  the  reading  of  different  passages  by  a 
single  individual.  These  results  will  be  used  (b)  in  an  effort  to  explain 
the  cause  of  the  occasional  very  long  eye-fixations  which  appear  in 
reading  records. 

The  third  division  of  the  investigation  will  make  use  of  a  test  device, 
consisting  of  a  paragraph  containing  several  words  spelled  alike  but 
pronounced  differently,  by  which  the  eye-voice  span  in  oral  reading 
will  be  studied  in  relation  to  the  recognition  of  meaning  in  silent  reading. 

PREVIOUS    STUDIES 

Previous  to  this  time  the  subject  of  this  investigation  has  appeared, 
so  far  as  the  writer  can  discover,  only  twice  in  the  literature  of  experi- 
mental studies  of  reading.  In  1897  Quantz^  did  some  work  on  the 
problem  without  the  use  of  elaborate  apparatus.  His  experiment  was 
carried  out  by  quickly  slipping  a  card  over  the  page  while  the  subject 
was  reading  and  recording  the  number  of  words  spoken  after  the  view 
was  cut  off.  The  method  gave  results  which,  for  two  reasons,  are  not 
directly  comparable  with  those  of  the  present  study.  The  tirst  is  that 
the  method  did  not  record  the  location  of  the  eye's  fixation  at  the 
instant  the  view  was  cut  off,  but  recorded  the  number  of  words  which 
could  be  correctly  given.  In  ordinary  reading  material  more  words 
could  be  given  than  were  actually  seen,  by  simply  filling  out  the  content 
of  the  meaning.  This  would  cause  a  considerable  error  in  the  results 
which  might  have  been  partly  reduced  by  the  use  of  non-sense  material 
instead  of  the  meaningful  material  used.  The  use  of  such  material 
would,  however,  have  introduced  another  difficulty  due  to  the  fact 
that  non-sense  material  is  not  normal  reading-matter.  The  method 
used  by  Quantz  gave  an  apparently  wider  eye-voice  span  than  actually 
existed.  The  second  factor  which  would  cause  a  difference  in  results 
from  those  of  the  present  study  is  that  by  Quantz's  method  the  num- 
ber of  words  recorded  would  include  all  which  were  seen  even  to  the 

^  J.  O.  Quantz,  "Problems  in  the  Psychology  of  Reading,"  Psychological  Review 
Monograph  Supplement,  Vol.  II,  No.  I.  1897.  Pp.  1-5 1.  Princeton,  N.J. :  Psycho- 
logical Review  Co. 
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limits  ol  llu'  pen  cj)tiKil  iirca,  while  by  ihc  iiRMliod  ot  this  iiucsligalion 
the  location  of  the  eye  is  recorded  at  a  point  within  the  lixation  area. 
'This  ajjjain  oi)('ratrs  to  \^\\c  a  wider  sj)an  I'or  (hiant/Zs  study. 

Quantz  computed  the  (onelations  between  eye-voice  span  and  rate 
of  readin<j:  and  between  eye-voice  span  and  the  positions  in  the  line. 
He  found  a  high  correlation  between  reading  rate  and  the  width  of  the 
eye-voice  span.  He  also  found  that  the  span  depended  to  a  great 
extent  upon  the  point  in  the  line  at  which  the  view  was  cut  ofT.  He 
reports  an  average  span  of  7.4  words  at  the  beginning  of  a  line,  5.1 
words  in  the  middle,  and  3.8  words  at  the  end  of  the  line. 

The  second  reference  which  has  been  made  to  this  problem  is  found 
in  the  study  made  by  C.  T.  Gray'  in  1917.  Gray's  report  gave  seven 
plates  showing  the  readings  of  six  subjects,  one  from  the  seventh  grade, 
two  from  the  high  school,  and  three  from  college  students.  No  detailed 
analysis  of  the  records  was  made  and  no  correlations  were  given,  but 
his  conclusions  were  summed  up  in  the  statement  that  ''the  separation 
between  eye  and  voice  in  oral  reading  varies  frofn  individual  to  indi- 
vidual or  from  point  to  point  within  the  same  selection." 

With  the  exception  of  these  two  brief  references,  no  previous  inves- 
tigations appear  in  the  literature  canvassed  by  the  writer. 

APPARATUS   AND   METHOD   OF   PRESENT    STUDY 

The  apparatus  and  general  method  of  this  investigation  are  the 
same  as  used  by  C.  T.  Gray  and  other  investigators  in  the  Chicago 
laboratory.  They  are  fully  described  in  Gray's^  monograph.  One 
change  was  made  in  the  equipment  there  described.  The  hand-feed 
arc  lamp  was  discarded  and  a  new  three-wire  automatic  arc  was  installed 
in  its  place.  This  lamp  is  automatically  fed  by  a  magnetic  release  and 
has  the  advantage  of  producing  a  beam  of  light  of  constant  intensity 
and  at  a  constant  point  of  location. 

Without  describing  the  apparatus  in  detail,  it  may  be  w^ell  to  describe 
in  general  the  method  of  this  investigation.  It  consists  of  photographing 
a  beam  of  light,  generated  by  the  arc  lamp,  reflected  first  to  the 
cornea  of  the  eye  from  silvered  glass  mirrors,  and  then  from  the  cornea 
through  a  camera  lens  to  a  moving  film.  The  pencil  of  light  changes 
its  direction  with  each  movement  of  the  eye.  The  subject  reads  and  a 
photograph  is  made  on  the  film  which  records  the  movements  of  the  eye 

^  C.  T.  Gray,  ''Types  of  Reading  Ability  as  Exhibited  through  Tests  and  Labora- 
tory Experiments,"  Supplementary  Educational  Monographs,  \'ol.  I,  Xo.  5.  Chicago: 
University  of  Chicago  Press,  191 7.     Pp.  106-20. 

^  Ibid.,  pp.  83-90. 
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as  a  sharply  focused  line.  An  electrically  driven  tuning-fork,  with  a 
vibration  rate  of  fifty  times  per  second,  is  mounted  in  the  path  of  the 
beam  of  light  in  such  a  way  that  the  light  is  intercepted  at  each  vibra- 
tion. These  vibrations  produce  on  the  film  a  line  of  dots  rather  than  a 
solid  line,  each  dot  representing  a  time  of  exactly  one-fiftieth  of  a  second. 
Since  the  film  is  moved  continuously  in  the  vertical  plane,  the  record 
shows  a  vertical  line  of  dots  while  the  eye  is  fixated  in  a  single  position, 
and  a  short  horizontal  line  when  the  eye  is  in  motion  in  a  horizontal  or 
oblique  direction.  Vertical  movements  of  the  eye  are  lost.  A  second 
line,  the  head-line,  is  obtained  on  the  film  by  the  reflection  of  the  light 
from  a  bright  nickel-plated  bead  fastened  to  the  rim  of  a  pair  of  spectacles 
worn  b\'  the  reader.  This  line  shows  any  head  movement  which  may 
occur,  and  since  it  is  impossible  to  eliminate  all  head  movement,  this 
line  is  of  the  greatest  importance.  Every  eye-fixation  is  located  with 
reference  to  the  position  of  the  head-line,  and  by  this  means  correction 
is  made  for  all  head  movement.  This  brief  statement  of  apparatus 
and  method  may  be  supplemented  by  the  very  detailed  explanation 
given  in  Gray's  monograph.^ 

The  method  of  determining  the  location  of  the  fixations  on  the  printed 
lines  from  the  film  record  has  not  been  adequately  described  in  previous 
studies.  This  part  of  the  technique  is  of  sufficient  importance  to  receive 
a  careful  explanation  here.  Plate  I  shows  the  film  record  for  the  first 
two  lines  read  by  Subject  H5.  On  this  plate,  line  xy  is  the  head-line 
made  by  the  reflection  from  the  metal  bead.  The  upper  part  of  the 
fine  shows  little  head  movement,  but  the  lower  part  shows  such  move- 
ment very  distinctly.  Movements  of  the  head  such  as  occur  at  the 
lower  part  of  the  plate  would  cause  an  error  in  locating  fixations  of  as 
much  as  four  or  five  letters,  if  the  head-line  were  not  provided  for  cor- 
rection. Many  head  movements,  especially  for  children  in  the  lower 
grades,  are  much  greater  than  those  shown  by  this  subject. 

The  eye  record  made  by  the  light  reflected  from  the  cornea  is  shown 
in  the  lines  cd  and  ef.  The  line  cd  represents  the  reading  of  the  first 
line  of  the  paragraph,  and  the  line  ef  the  reading  of  the  second.  The 
vertical  lines  of  dots  show  the  fixations  of  the  eye.  The  horizontal  line 
de  shows  the  movement  of  the  eye  from  the  end  of  the  first  line  to  the 
beginning  of  the  second.  Since  each  dot  on  the  film  represents  one 
fiftieth  of  a  second,  this  movement  from  line  to  line  consumed  two 
fiftieths  of  a  second.  By  counting  the  dots  it  will  be  found  that  the  last 
fixation  of  the  first  line  took  nine  fiftieths  of  a  second,  and  the  one  just 
before  it,  twenty-three  fiftieths. 

*  C.  T.  Gray,  op.  cit.,  pp.  86-90;  106-20. 
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The  points  a  and  b  on  the  plate  are  related  to  the  printed  matter 
read  by  having  the  reader  fixate  his  eyes  upon  a  dot  placed  just  above 
the  first  letter  of  the  first  line,  and  then  upon  another  dot  just  above 
the  last  letter  of  the  line.  The  fixation  for  the  first  dot  cannot  be  shown 
on  this  small  section  of  the  film,  but  the  point  a  lies  in  the  vertical 
extension  of  that  fixation.  The  point  b  lies  in  the  path  of  the  fixation 
on  the  second  dot,  a  few  dots  of  the  fixation  showing  just  below  b. 
The  distance,  therefore,  from  point  a  to  point  b  equals  the  distance 
covered  by  a  movement  of  the  eyes  from  one  end  of  a  line  of  print  to 
the  other,  and  all  fixation  movements  will  fall  on  the  film  between  lines 
extended  vertically  from  these  points.  If  the  film  were  further  enlarged 
until  point  a  rests  over  the  first  letter  of  the  first  line  and  point  b  over 
the  last  letter,  the  vertical  projections  of  the  fixations  would  fall  exactly 
over  the  letter  upon  which  the  eye  was  fixated  at  that  time.  For  the 
first  line  shown  in  the  plate,  the  first  fixation  would  fall  exactly  over  the 
first  letter  of  the  word  ''two";  the  second  fixation  would  fall  exactly 
over  the  last  letter  of  ''the";  the  third  fixation  would  fall  exactly  over 
the  first  letter  of  "men";  etc.  It  was  by  this  method  that  all  of  the 
films  were  translated  into  positions  of  the  eye  on  the  printed  lines. 
The  film  was  run  through  a  stereoptican  projection  apparatus  which 
enlarged  the  record  on  a  screen  until  the  points  represented  on  the  plate 
by  a  and  b  exactly  coincided  with  the  edges  of  the  paragraph.  The  film 
was  then  wound  through  the  stereopticon  on  a  spool,  and  the  location 
of  each  fixation  marked  on  the  letter  over  which  it  passed.  The  length 
of  the  fixation  was  recorded  at  the  same  time  by  counting  the  dots  on 
the  film.  In  Plate  I,  the  fixations  are  connected  by  vertical  extensions 
to  the  line  connecting  points  a  and  b.  The  lines  drawn  from  these  pro- 
jections to  the  words  intersect  the  words  at  exactly  the  place  where  the 
fixations  would  be  located  if  the  film  were  enlarged  until  line  ab  was 
equal  to  the  width  of  the  printed  line. 

In  order  to  get  a  record  of  the  voice  the  photograph  was  supple- 
mented by  a  dictaphone  record  of  the  oral  reading  taken  for  all  subjects 
at  the  same  time  the  photograph  was  made.  The  speaking  tube  of  the 
dictaphone  was  placed  directly  in  front  of  the  reader's  mouth.  In 
order  to  record  the  exact  relation  to  the  eye-movements  on  the  film,  the 
speaking  tube  was  divided,  one  section  being  attached  to  a  box  contain- 
ing a  tap-bell  operated  by  an  electric  switch.  This  same  switch  also 
operates  a  camera  shutter  with  its  action  reversed  so  that  it  is  normally 
open  instead  of  closed.  The  shutter  is  placed  in  the  path  of  the  beam 
of  light  in  such  a  manner  that  when  the  switch  is  operated  quickly  the 
beam  of  light  is  shut  off  for  an  instant  and  the  bell  rings  at  the  same 
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tiiiu'.  I  In-  breaks  in  llir  j)li()l()i^ra|)li  and  the  hell  ^i^nal  on  the  (li(  ta- 
phone  record  thus  niaki'  it  possible  to  synchronize  the  oi)erati()ns  of  the 
eye  and  xoice.  A  typical  interce|)tion  on  the  lilni  is  shown  in  a  short 
^ap  in  the  t'lhii  line  in  Plate  I,  at  point  i^  on  t,hc  eyc-linc  and  //  on  the 
licad-line.  The  bell  records  a  sharp  click  on  the  dictaphone  wax  record 
at  the  same  time.  In  IMate  ]  the  break  in  the  eye-line  occurred  during 
the  sixth  tixation  at  point  ,(j'.  This  ])()int  on  the  printed  copy  falls  on 
the  third  letter  of  the  word  ''seated."  The  dictaphone  recorded  the 
click  of  the  bell  at  the  same  time  that  the  subject  was  pronouncing  the 
word  "two."  This  means  that  when  the  subject  was  pronouncing 
"two"  his  eye  was  fixated  upon  the  word  "seated."  The  interval  from 
"two"  to  "seated,"  as  marked  on  the  plate  by  a  dotted  line,  shows 
the  distance  that  the  eye  was  ahead  of  the  voice.  This  is  the  interval 
spoken  of  as  the  eye- voice  span.  The  eye- voice  span  could  be  deter- 
mined at  any  desired  place  in  the  reading  by  simply  pushing  the  switch 
key  at  the  time  the  subject  pronounced  that  particular  word.  This 
was  done  nine  times  in  the  reading  of  each  elementary  pupil,  and  eight 
times  during  the  reading  of  each  high-school  pupil.  The  wax  record 
gave  a  means  of  checking  the  movement  to  see  if  it  occurred  at  exactly 
the  place  desired.  If  it  should  occur  too  soon  or  too  late  the  dictaphone 
furnishes  a  means  of  correction. 

SUBJECTS    EXAMINED   IN    THE    PRESENT    STUDY 

Photographs  were  taken  of  the  readings  of  iifty-four  different  sub- 
jects selected  as  follows.  Two  good  and  two  poor  readers  were  selected 
from  each  of  the  elementary  grades  above  the  first,  on  the  basis  of 
scores  made  in  William  S.  Gray's  Oral  Reading  Paragraphs.  Three 
good  and  three  poor  readers  were  selected  through  the  co-operation  of 
the  English  department  and  the  high-school  principal  from  each  of  the 
four  high-school  classes.  Six  adult  college  students  were  selected  at 
random  and  ranked  into  two  divisions,  one  better  than  the  other.  The 
three  poorer  adult  subjects  were,  however,  fairly  good  readers.  The 
entire  group  of  subjects,  therefore,  included  twenty-four  from  the  ele- 
mentary school,  twenty-four  from  the  high  school,  and  six  college 
students,  each  grouping  being  made  up  of  equal  numbers  of  good  and 
poor  readers.  Great  care  was  used  in  the  selection  of  these  groups  in 
order  that  all  the  characteristics  of  the  subjects  might  be  known  in 
advance  so  as  to  clear  the  way  for  concentration  of  attention  during  the 
investigation  on  the  one  matter  of  the  eye-voice  span.  The  reading 
rate  of  all  subjects  was  taken  at  the  time  of  the  experiment,  using 
material  of  the  same  degree  of  difficulty  as  that  used  for  the  photograph. 
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PLATE  II 

The  kitten  pulled  at  the  veil  and  wreath 
of  flowers  with  her  cunning  paws.  Little  by 
little  she  drew  them  to  the  edj^e  of  the  box. 
At  last  she  poked  her  head  ri^ht  through  the 
wreath,      but      she     couldn't     ^et     it      out      a^^ain. 


The  two  men  were  seated  at  a  table  upon  w^hich 
many  books  and  papers  were  scattered.  The 
older  man  turned  to  a  pa^e  in  a  large  book  and 
began  to  read.  The  subject  of  the  chapter  w^as 
something  about  hypnagogic  hallucinations  and 
hyperaesthesia.  A  few  pages  further  on  he 
came  to  a  sentence  which  read,  "One  thing, 
however,  is  obvious,  namely,  that  the  manner  in 
which  we  become  acquainted  w^ith  complex 
objects  need  not  in  the  least  resemble  the 
manner  in  w^hich  the  original  elements  of  our 
consciousness  gre^v^  up." 

Selections  used  for  the  experiments 


CHAl^'I  Kk  II 
rill-:  EYE-VOICE  SPAN 

DETAILED   STATEMENT   OF    METHOD 

[nils  of  nirasurc. — Throughout  the  study  the  unit  of  time  measure 
is  onc-tiftietli  of  a  second,  corresponding  to  the  vibration  rate  of  the 
tuning-fork  time-marker.  In  all  of  the  plates  shown  the  length  of 
tixalions  is  given  by  the  row  of  figures  beneath  the  printed  line,  and  is 
recorded  in  units  of  fiftieths  of  a  second. 

The  unit  of  measure  for  the  width  of  the  eye-voice  span  is  one  letter- 
space.  The  term  "letter-space"  may  be  defined  as  the  space  taken  by 
one  letter  or  one  punctuation  mark,  or  the  blank  space  between  words. 
This  unit  is  an  arbitrary  one,  but  is  constant  throughout  the  study.  For 
the  selections  used  the  average  number  of  letter-spaces  per  word  is  five. 
Therefore  the  denomination  of  any  of  the  results  may  be  transposed 
from  letter-space  units  to  word  units  by  dividing  by  five. 

Reading  selections  used. — The  reading  selections  used  for  this  part 
of  the  study  are  reproduced  in  Plate  II  in  the  same  form  and  size  of 
type  as  used  in  the  experiment.  The  upper  selection,  taken  from  one 
of  the  Courtis  silent-reading  tests, ^  was  read  by  the  pupils  selected  from 
the  elementary  grades.  This  paragraph  was  chosen  because  it  was 
desirable  to  use  a  selection  which  was  not  too  difficult  for  second-grade 
children,  but  could  be  used  also  for  the  pupils  of  the  five  higher  grades. 
The  paragraph  was  found  to  be  well  adapted  to  this  purpose.  The 
selection  used  for  the  elementary  pupils  was  necessarily  shorter  than 
that  used  for  high-school  students,  since  the  younger  children  read  more 
slowly  and  the  time  for  taking  the  photograph  was  limited  by  the  length 
of  the  film.  The  films  used  were  forty- two  inches  long,  and  in  passing 
through  the  camera  allowed  fifty  seconds  of  reading  time.  The  elemen- 
tary pupils  were  directed  to  "read  naturally  just  as  you  would  if  you 
were  reading  in  class  for  your  teacher."  From  all  objective  evidence 
the  pupils  did  read  naturally  and  were  not  disturbed  by  the  apparatus. 
The  subjects  from  the  second  grade  carried  out  the  experiment  fully  as 
well  as  those  from  the  higher  classes.     When  the  subjects  began  to  read 

'  S.  A.  Courtis,  "The  Kitten  Who  Played  :May-Queen,"  Silent-Reading  Test 
No.  II,  Form  I.     Standard  Research  Tests.     Detroit:  S.A.Courtis. 
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they  apparently  forgot  about  the  apparatus  and  centered  all  their 
attention  upon  the  reading. 

The  selection  shown  in  the  lower  part  of  Plate  II  was  used  for  the 
high-school  and  college  students.  It  was  constructed  with  three  pur- 
poses in  mind.  The  first  aim  was  to  provide  a  few  lines  of  easy,  normal 
reading-matter.  The  first  four  lines  provide  this.  The  second  purpose 
was  to  introduce  a  few  new  and  difhcult  words  to  find  the  reaction  to 
that  kind  of  a  situation.  The  three  words  in  lines  five  and  six  were 
therefore  introduced,  and  were  found  to  be  new  to  all  of  the  high-school 
subjects.  The  third  aim  w^as  to  introduce  a  sentence  made  up  of  easy 
words  but  containing  a  difficult  thought.  The  last  sentence  in  the 
paragraph  taken  from  James'  Principles  oj  Psychology,  satisfied  this 
requirement.  The  subjects  were  directed  to  ''read  the  paragraph 
naturally,  just  as  you  would  a  newspaper.  If  you  meet  any  new  or 
difticult  words,  pronounce  them  the  best  you  can  and  go  on.  Try  to 
remember  the  thought  well  enough  so  you  could  tell  what  you  have 
read  if  asked  to  do  so."  The  introduction  of  the  three  difficult  words 
in  lines  five  and  six  caused  such  a  disturbance  of  the  eye-movements 
that  the  results  for  these  two  lines  are  entirely  omitted  in  the  table  of 
general  data  and  in  all  general  averages  given  throughout  the  study. 
The  difficulties  encountered  will,  however,  be  given  special  treatment 
in  the  next  chapter. 

Explanation  of  typical  records. — In  order  that  the  discussion  in  this 
report  may  be  more  easily  followed,  a  detailed  explanation  of  the  plates 
of  two  typical  subjects  will  be  given  here.  Plate  III  shows  such  a 
record  from  a  pupil  belonging  to  the  elementary  school  and  Plate  IV, 
one  from  a  student  in  the  high  school. 

Plate  III  shows  the  oral  reading  of  a  poor  reader  from  the  fourth 
grade.  The  short  vertical  lines  drawn  through  the  words  indicate  the 
points  of  eye  fixations.  The  serial  numbers  above  the  vertical  lines 
indicate  the  order  of  the  fixations,  while  the  numbers  at  the  lower  end 
of  the  lines  indicate  the  lengths  of  the  fixations  in  fiftieths  of  a  second. 
Referring  to  the  first  line  of  this  plate  it  will  be  seen  that  the  first  fix- 
ation fell  upon  the  word  "kitten"  and  that  the  eye  remained  there  for 
live  fiftieths  of  a  second.  The  subject  evidently  did  not  feel  sure  of  the 
beginning  of  the  line,  as  indicated  by  the  position  of  the  second  fixation 
which  fell  just  after  the  first  word  of  the  line.  The  eye  remained  fixed 
at  this  point  for  forty-nine  fiftieths  of  a  second.  The  third  fixation  was 
located  just  before  the  third  word  and  lasted  for  ten  fiftieths  of  a  second. 
The  succeeding  fixations  may  be  observed  by  following  the  upper  series 
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of  numbers  in  order.  The  function  of  this  investigation  is  concerned 
with  the  eye-voice  span  rather  than  with  the  nature  of  these  tixaticm 
pauses.  A  very  thorough  analysis  and  interpretation  of  eye-movements 
and  fixations  in  reading  have  been  made  in  another  monograph  of  this 
series.* 

The  eye- voice  separation  is  shown,  for  several  typical  positions,  in 
Plate  III  by  a  bracket  of  broken  lines.  The  position  of  the  voice  is 
marked  by  the  letter  V  and  the  position  of  the  eye,  by  the  letter  E. 
Referring  to  the  first  line  of  this  plate,  it  will  be  seen  that  when  the  voice 
was  pronouncing  the  word  "  kitten  "  the  eye  was  fixated  on  the  last  letter 
of  the  third  word.  If  the  number  of  letter-spaces  included  in  the 
bracket  connecting  the  positions  of  the  voice  and  eye  are  counted,  it 
will  be  found  that  the  eye- voice  span  at  this  position  is  1 1  letter-spaces. 
The  eye-voice  span  was  next  measured  at  the  end  of  the  first  line.  As 
the  voice  was  pronouncing  the  first  part  of  the  word  "wreath,"  the  eye 
was  fixated  on  the  first  letter  of  the  word  "flowers"  in  the  next  line, 
making  an  eye-voice  span  of  8  letter-spaces  plus  the  time  consumed  in 
moving  back  to  the  beginning  of  the  line.  Likewise,  when  the  voice 
was  pronouncing  "  paws  "  the  eye  was  fixated  on  the  last  letter  of  "  little,' 
making  a  span  of  q  letter-spaces.  In  the  last  line  of  Plate  III  the  voice 
was  pronouncing  the  word  "couldn't"  just  as  the  eye  was  moving  from 
the  fifth  to  the  sixth  fixation.  This  occurred  frequently,  and  in  such 
cases  the  span  was  measured  from  the  position  of  the  voice  to  a  point 
half-way  between  the  two  eye  fixations,  as  shown  by  the  branching  of 
one  arm  of  the  bracket  in  this  case. 

As  explained  in  the  preceding  chapter,  the  operation  by  which  the 
positions  of  the  eye  and  voice  were  determined  was  controlled  by  an 
electric  switch.  It  was  therefore  possible  to  measure  with  exactness 
the  eye-voice  span  at  any  desired  position  in  the  paragraph  by  simply 
pressing  the  connection  at  that  point  in  the  reading.  For  the  sake  of 
comparisons,  nine  positions  were  selected  in  the  passage  read  by 
elementary  pupils.  These  positions  are  shown  in  Plate  III  by  the 
letter  V,  at  the  beginning  of  the  brackets,  which  occurs  just  above  the 
word  which  was  being  spoken  at  the  time  the  measure  was  taken. 
These  positions,  in  order  through  the  elementary  selection,  occurred  at 
the  words  "kitten"  and  "wreath"  in  line  i,  "paws"  in  line  2,  "drew" 
and  "box"  in  line  3,  "last"  and  "head"  in  line  4,  and  "wreath"  and 

"  C.  H.  Judd  and  others,  "Reading:  Its  Nature  and  Development,"  Supple- 
mentary Educational  Monographs,  \o\.  II,  No.  4.  Chicago:  University  of  Chicago 
Press,  1918. 
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"couldn't"  in  line  5.  In  general,  the  measure  was  taken  at  the  time 
the  voice  was  ])ronouncin^  tlie  first  ])art  of  the  word.  Any  variations 
from  this  were  checked  and  corrected  hy  means  of  the  dicta])hone 
record.  Two  of  tliese  ])ositions  occur  at  the  Ijeginning  of  a  sentence, 
l"i\e  within  a  sentence,  and  two  at  the  end  of  a  sentence.  Also,  three 
occur  at  the  he^inninj^  of  a  line,  four  near  the  middle  of  a  line,  and 
two  at  the  end  of  a  line.  The  location  of  the  ])ositions  of  measurement 
in  this  wa>'  makes  possible  not  only  an  analysis  of  the  eye-voice  span 
by  i)ositions,  but  also  makes  a  uniform  distribution  from  which  the 
average  span  can  be  regarded  as  representative  of  the  paragraph  as  a 
whole. 

Plate  IV  gives  a  typical  reading  by  a  high-school  pupil.  The  plate 
shows  the  oral  reading  of  vSubject  H2,  a  good  reader  from  the  freshman 
class.  The  method  of  indicating  fixation  and  eye-voice  span  is  the 
same  as  just  described  for  Plate  III.  In  this  paragraph  eight  positions 
were  selected  for  measuring  the  eye-voice  span.  These  positions,  in 
order  through  the  paragraph,  occurred  at  the  word  ''two"  in  line  i, 
"scattered"  in  line  2,  "read"  in  line  4,  ''few"  in  line  6,  "obvious"  in 
line  8,  "complex"  in  line  9,  "least"  in  line  10,  and  "consciousness"  in 
line  12.  Two  positions  occurred  at  the  beginning  of  a  sentence,  three 
within  a  sentence,  and  three  at  or  near  the  end  of  a  sentence.  The 
positions  are  also  distributed  according  to  position  in  the  line. 

A  question  may  arise  here  whether  an  average  eye-voice  span,  com- 
puted from  eight  or  nine  positions  in  a  paragraph,  is  an  adequate  measure 
of  the  general  character  of  the  span  for  every  word  in  the  whole  para- 
graph. In  chapter  iii  of  this  report,  a  complete  analysis  showing  the 
eye-voice  span  at  every  word  and  every  fixation  in  the  selection  will  be 
given,  and  a  comparison  will  be  made  with  the  results  obtained  from 
the  eight  and  nine  position  measures.  The  comparison  shows  a  small 
variation  in  the  average  span  obtained  by  the  two  methods. 

Table  of  general  data. — In  Table  I  the  general  data  for  all  subjects 
are  shown.  The  elementary  subjects'  numbers  are  given  the  prefix  E, 
the  high-school  subjects  H,  and  the  adult  college  students  A.  The 
table  gives  the  subject  number,  school  grade,  quality  of  reading,  average 
eye-voice  span,  average  variation  from  the  average,  average  number  of 
fixations  per  line,  average  number  of  regressive  movements  per  line, 
and  rate  of  reading  in  number  of  words  read  per  second.  This  table 
is  intended  only  for  general  reference,  summaries  being  given  in  later 
tables.  It  is  analyzed  in  detail  throughout  the  remainder  of  this 
chapter. 
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TABLE  I 
General  Data  for  Oral  Reading — All  Subjects* 


Subject 

Grade 

Quality 

Average 

Eye-Voice 

Span 

Average 
Variation 

Average 
Number 
Fixations 
per  Line 

Average 

Number 
Regressive 
Movements 

per  Line 

Rate  of 

Words 

per  Second 

Ei 

II 
II 
II 
II 

III 
III 
III 
III 

IV 
IV 
IV 
IV 

V 
V 
V 
V 

VI 
VI 
VI 
VI 

VII 
VII 
VII 
VII 

F 
F 
F 
F 
F 
F 

So 
So 
So 
So 
So 
So 

J 

{ 

J 
J 
J 

Se 
Se 
Se 
Se 
Se 
Se 

C 
C 

c 
c 
c 
c 

G 
G 
P 
P 

G 
G 
P 
P 

G 
G 
P 
P 

G 
G 
P 
P 

G 
G 
P 
P 

G 
G 
P 
P 

G 
G 
G 
P 
P 
P 

G 

e 

p 
p 
p 

G 
G 
G 
P 
P 
P 

G 
G 
G 
P 
P 
P 

P 
P 
P 
G 
G 
G 

II. 8 

10.3 

3-4 

7-4 

12.7 

13. 7 

8.0 

12.6 

II  .1 

16.6 

4.0 

8.2 

19.7 

13-9 

12.4 

7.0 

14.9 
8.9 
8.0 

14.4 

12.0 

19.7 

II. 4 

7-3 

19.8 
14.2 
13-3 

10. 0 
12.0 
12.4 

12.0 

15-5 
16.0 

14. 1 
9.6 

13.8 

13-8 
17.7 
12.3 

8.S 

4.7 

n.S 

12.8 
23.0 
12.0 

I3Q 
10.8 
12.4 

12.2 
9-3 
13.6 
17.8 
20.3 
18.6 

2-5 

3  9 
1 .1 

4.1 

2.8 
2.6 
28 
3.6 

S.o 
7-5 
1-4 
2.3 

33 
50 
4.8 
2.6 

41 
4-4 
1-5 
2.5 

4-3 
3-4 
4-2 
2.3 

4.6 
i.S 
I.I 

0.7 
2.0 
3-5 

5-2 
50 
4-7 
3-3 

2.S 

2.0 

2.9 
4.2 
1.9 

2.4 
2.0 
0.5 

3.5 
7.0 
3-3 
3.6 
1-3 
2.9 

I.I 

4-4 
3-7 
4-3 
0.9 
1.8 

10.8 

9.0 

18.6 

12.0 

9-4 

9.0 

19.7 

14.0 

7.8 

7.5 

II  .2 

9-4 

6.8 
9.6 
9.2 

11. 8 

8.4 
7.0 
9-4 
7.0 

8.2 
7.6 
8.4 

12.2 

7-7 

9.6 

7.9 

10. 0 

10.5 

11. 9 

8.3 
8.1 

7.2 
8.3 
9.2 

8.3 

6.4 
8.1 

10.9 
9.8 
9-3 

10.7 

7.4 

9.9 

9.9 

10.7 

10.7 

7.S 

8.3 
9-7 
8.9 
9.0 
9.2 
6.4 

30 
1.8 
5.8 
3.4 

1 .1 
3-1 
5.5 
2.6 

1 .0 

1 .2 
1.2 
1.4 

1.6 
1.4 
1.2 
3.2 

2.0 

1.4 

2.0 
1.2 

0.8 
1 .0 
1.8 
3.0 

2.1 
1 .0 
1-4 

2.2 
1.9 

2.4 

i-S 
1.6 
0.2 
I.S 
1.4 
1-3 

0.4 
1.6 

2.3 
1 .2 
2.0 
0.9 

0.2 
1.3 

0.7 
3.2 
1 .2 
1.5 

1.4 

I.O 

1-3 
2.0 

2.S 
0.4 

2.5 

E2 

2.5 

E% 

0.3 

E4 

1.0 

Es 

2.2 

E6..: 

3-6 

E? 

3.1 

E8 

2.3 

Eo 

3-3 

Eio 

4.0 

En 

1-3 

El2 

3-4 

E13 

3.7 

El4 

2.5 

Eis 

2.8 

E16 

3.4 

E17 

3-7 

E18 

4.0 

Eio 

3-2 

h.20 

2.0 

E21 

4-2 

E22 

35 

E23 

3.1 

E24 

2.9 

Hi 

3  9 

H2 

3-3 

H3 

4-4 

H4 

2.9 

Hs 

3.6 

H6 

3.4 

H7 

3.9 

H8 

3-5 

Hq 

3-9 

Hio 

Hii 

H12 

H13 

H14 

His 

H16 

H17 

HiS 

H19 

H20 

H21 

H22 

H23 

H24 

Ai 

4.4 
3.6 
3.9 

4.6 
4.2 

3.2 
4-5 
3.3 
3.7 

4-3 
4.8 

3.4 
3-7 
3.4 
3.9 

3.6 

A2 

3-9 

A3 

3-9 

A4 

4.4 

As 

4.2 

A6 

3.6 

*  Lines  s  and  6  omitted  in  high-school  and  adult  averages.     G  =  Good;   P  =Poor 
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ANALYSIS    or    i;Vi:-V()I('K    SPAN 

An  inter])rclatit)n  of  Ihc  signilkancc  of  Ihc  variations  in  eye-voice 
s]xin  can  best  he  made  by  studying  the  relationshij)s  between  these 
variations  and  other  known  factors  of  the  reading  i)rocess.  A  large 
amount  of  vakiablc  information  has  been  deveIoi)ecl  in  recent  years 
concerning  reacHng  rate  and  (juahty,  and  the  characteristics  of  eye 
movements  and  fixations.  A  correlation  of  the  eye-voice  span  with 
some  of  the  known  factors  will  determine  which  types  of  eye-voice 
separation  are  indicative  of  mature  and  of  immature  reading  habits. 
Accordingly,  an  analysis  of  the  eye-voice  span  will  be  made  showing 
correlations  (a)  with  quality  of  reading  throughout  the  school  period, 
{b)  with  various  positions  in  the  sentence,  (c)  with  reading  rate,  (d)  with 
the  number  of  fixations,  and  (e)  with  regressive  movements.  After 
such  an  analysis  the  significance  of  the  eye-voice  span  can  be  more 
definitely  stated. 

Relation  to  quality  of  reading  throughout  the  school  grades. — The  sub- 
jects for  this  experiment  were  carefully  selected,  as  stated  in  an  earlier 
paragraph,  on  the  basis  of  quality  of  reading,  making  two  equal  groups, 
one  composed  of  good  readers  and  the  other  of  poor  readers.  By  com- 
paring the  average  eye-voice  spans  of  these  two  groups  the  correlation 
with  quality  of  reading  becomes  apparent.  The  subjects  were  also 
selected  from  each  elementary  grade  above  the  second  and  from  each 
high-school  class.  The  purpose  of  this  method  of  selection  was  to  make 
possible  a  study  of  the  development  of  the  eye-voice  span  through  the 
grades.     Table  II  shows  the  average  eye-voice  span  of  twenty-four 

TABLE  II 
Average  Eye- Voice  Span  by  Grades — Elementary  Subjects 


\y 


Subjects 

Grade 

Average 

II 

III 

IV 

V 

VI 

VII 

FOR  All 
Grades 

Good  readers 

Poor  readers 

Good  and  poor  .  .  . 

II  .0 

5-4 
8.2 

13.2 
10.3 
II. 8 

13-9 
6.1 

lO.O 

16.8 

9-7 

13-3 

II. 9 
II. 2 
II. 6 

15-9     ,     13-8 

9.4     1       8.7 

12.7     j     II. 3 

elementary  pupils  by  school  grades  and  also  by  quality  of  reading. 
Figure  i  expresses  the  same  facts  graphically.  The  table  shows  the 
average  eye-voice  span  for  all  the  good  readers  to  be  13  .8  letter-spaces, 
for  the  poor  readers  8.7  letter-spaces,  and  for  the  whole  group  of  24 
pupils  taken  together  11. 3  letter-spaces.     The  superiority  of  the  good 
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readers  in  width  of  eye-voice  span  is  very  great,  the  average  for  all 
grades  being  58  per  cent  wider  than  that  of  the  j)oor  readers.  The 
average  span  of  the  good  readers  is  also  wider  than  that  of  the  poor 
readers  in  every  grade,  being  greater  by  103  per  cent  in  the  second 
grade,  28  per  cent  in  the  third  grade,  127  per  cent  in  the  fourth  grade, 
73  per  cent  in  the  fifth,  6  per  cent  in  the  sixth,  and  69  per  cent  in  the 
seventh.  These  results  make  it  perfectly  clear  that  for  elementary 
pupils  a  wide  eye-voice  span  is  a  factor  of  good  reading  and  a  narrow 


VII 


Fig.  I. — Average  eye- voice  span  by  grades — elementary  subjects.  The  grades 
are  shown  on  the  horizontal  axis.  The  width  of  the  eye-voice  span  in  letter-spaces 
is  shown  on  the  vertical  axis. 


span  is  a  factor  of  poor  reading.     W^hether  this  factor  is  in  the  nature 
of  a  cause  or  an  effect  will  be  considered  later. 

A  development  in  the  width  of  the  eye-voice  span  through  the 
grades  is  also  shown  by  Table  II  and  Figure  i.  Following  the  upper 
line  in  Figure  i,  for  the  good  readers,  the  progress  shows  a  general  upward 
direction  until  the  sixth  grade  is  reached,  where  a  sudden  drop  occurs. 
This  drop  is  apparently  due  to  a  very  extreme  variation  in  a  single 
individual  rather  than  to  a  characteristic  of  the  grade  in  general.  Sub- 
ject E18,  who  was  a  good  reader  in  the  sixth  grade,  had  an  average 
eye-voice  span  which  was  lower  than  that  of  any  other  good  reader, 
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even  those  in  tlie  second  ^rade.  'V\\v  low  average  of  tlie  good  readers 
for  this  grade  is  due  to  this  exceptionally  narrow  span.  'J'his  suljject 
showed  all  the  other  characteristics  of  a  good  reader,  and  no  explanation 
appeared,  as  far  as  could  he  disc  ()\c'i('(l,  for  llie  very  narrow  s])an  exce])L 
that  it  was  an  extreme  individual  variation.  The  development  of  the 
si)an  through  the  grades  for  both  good  and  poor  readers  was  irregular, 
hut  a  general  ujnvard  tendency  of  the  line  is  noticeable.  Evidently  this 
development  is  interfered  with  in  the  training  of  some  pupils. 

Plates  III  and  V-XV  show  the  readings  of  one  good  and  one  poor 
reader  from  each  of  the  elementary  grades.  A  study  of  some  of  these 
individual  records  will  reveal  many  characteristic  variations  in  oral 
reading.  Plates  V  and  VI  give  the  readings  of  a  good  and  a  poor  reader 
from  the  second  grade.  Subject  E2,  the  good  reader,  has  an  average 
span  of  10.3  letter-spaces.  The  width  of  the  span  in  the  two  positions 
measured  in  the  first  line  is  much  narrower  than  in  the  positions  in  the 
third  and  fourth  lines.  Such  a  variation  for  a  subject,  within  a  selection, 
is  a  characteristic  in  some  degree  of  all  readers.  Plate  VI  shows  the 
reading  of  Subject  E3,  a  second-grade  pupil  and  the  poorest  reader 
tested.  The  whole  character  of  his  eye-movements  is  different  from 
that  of  E2.  The  average  eye-voice  span  of  E3  is  only  3  .4  letter-spaces. 
In  the  first  line  for  the  second  word  there  was  no  span  at  all,  the  eye 
being  fixated  upon  the  word  ''kitten"  at  the  same  time  it  was  being 
spoken.  At  the  beginning  of  the  fourth  line  a  span  of  only  3  letter- 
spaces  is  found.  The  dictaphone  record  showed  that  this  subject  did 
not  know  all  of  the  words  of  the  selection  and  had  not  mastered  his 
phonics  sufficiently  to  help  himself.  Several  words  were  apparently 
spelled  out  before  they  were  pronounced.  It  is  plainly  evident  that 
reading  for  this  subject  was  little  more  than  pronouncing  a  series  of 
words. .  He  was  unable  to  look  ahead  of  his  voice  and  therefore  had  no 
means  of  grasping  the  meaning  of  a  sentence  in  more  than  word  units. 
This  was  a  very  extreme  case  which  should  doubtless  receive  special 
treatment. 

Plates  VII  and  VIII  show  the  records  of  a  good  and  a  poor  reader 
from  the  third  grade.  The  good  reader.  Subject  E6,  has  an  average  span 
of  13 . 7  letter-spaces.  In  line  3  there  was  a  large  span  of  20  letter-spaces. 
Subject  E7,  the  poor  reader,  was  a  very  active  and  talkative  boy  when 
not  engaged  in  reading.  He  read  as  if  the  whole  process  were  a  bore  to 
him  and  gave  clear  evidence  that  he  did  not  hold  the  ability  to  read 
well  in  very  high  esteem.  He  had  a  very  difficult  time  stumbling 
through  the  first  line,  making  29  fixations  in  the  process.     His  average 
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PLATE  V 
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PLATE  VII 
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PLATE  VlII 
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eye-voice  span  was  8  letter-spaces.  On  the  word  "l)ox"  in  the  third 
line  his  span  was  reduced  to  zero. 

Plate  IX  shows  the  record  of  a  good  reader  in  the  fourth  grade. 
That  of  the  poor  reader  from  this  grade  was  given  in  Plate  111.  The 
good  reader,  Subject  Eq,  had  an  eye-voice  span  of  1 1 .  i  letter-spaces. 
His  record  shows  a  distinct  difference  in  the  length  of  the  span  at  the 
ends  of  the  first  two  sentences,  on  the  words  "paws"  and  "box."  These 
relatively  shorter  spans  on  the  last  word  of  a  sentence  are  much  more 
noticeable  with  a  good  reader  than  with  a  poor  one. 

Plate  X  shows  the  record  of  a  good  reader  from  the  fifth  grade, 
who  has  an  exceptionally  wide  eye-voice  span  which  averages  19.7 
letter-spaces.  When  this  subject  was  pronouncing  the  word  "head" 
in  the  fourth  line,  the  eye  was  fixated  just  after  the  word  "wreath"  in 
the  last  line,  making  a  span  of  26  letter-spaces.  Such  a  wide  eye-voice 
span  gives  the  reader  a  large  opportunity  to  anticipate  and  interpret 
the  meaning  of  the  sentence  in  large  units,  and  allows  a  much  more 
expressive  oral  presentation  than  could  be  given  without  such  a  wide  span. 

Plate  XI  shows  the  record  of  a  poor  reader  from  this  same  grade, 
with  an  average  span  of  only  7  letter-spaces.  A  comparison  of  these 
two  records  will  readily  show  the  handicap  under  which  a  person  with 
a  short  span  reads. 

Plates  XIV  and  XV  show  the  wide  variation  in  the  reading  of 
two  seventh-grade  pupils.  Subject  E22,  in  Plate  XIV,  has  an  average 
eye- voice  span  of  19.7  letter-spaces.  The  second  fixation  in  the  last 
line  of  this  plate  shows  a  type  of  eye-movement  which  occurs  frequently 
in  the  reading  of  all  subjects.  It  will  be  noticed  that  the  first  fixation 
falls  upon  the  first  word  of  the  line,  while  the  second  appears  to  fall 
just  before  the  last  word.  A  careful  examination  of  the  film  shows 
that  an  upward  movement  of  the  eye  was  made  between  fixations  i  and  2 
and  that  the  eye  was  really  refixated  upon  the  latter  part  of  the  preced- 
ing line. 

Since  the  film  passed  through  the  camera  in  the  vertical  plane,  the 
vertical  movements  of  the  eye  would  not  appear  directly.  The  method 
of  determining  an  upward  movement  of  the  eye  in  this  case  needs  further 
explanation.  The  film  passed  through  the  camera  in  a  downward 
direction.  A  horizontal  eye  movement  from  the  end  of  one  line  to  the 
beginning  of  the  next  would  appear  as  an  oblique  line,  due  to  the  fact 
that  the  eye  moves  down  to  the  next  line  while  the  film  is  also  moving 
in  the  same  direction.  If  the  eye  moved  from  one  end  of  a  line  to  the 
other  end  of  the  same  line,  the  degree  of  obliqueness  would  be  less 
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Kye- voice  span  of  Subject  Ei6,  poor  reader,  Grade  V,     The  mark  x  in  this  and  following 
plates  indicates  that  it  was  impossible  to  determine  with  precision  the  length  of  the  fixation. 
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Eye-voice  span  of  Subject  Eig,  poor  reader,  Grade  VI 


A  STUDY  OF  Tin:   EYE-VOICK  SPAN   I\   READING 

PLATE  XIV 
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Eye-voice  span  of  Subject  E24,  poor  reader,  Grade  VII 
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because  there  would  be  no  added  drop  of  the  eye  to  the  Hne  below.  The 
movement  to  the  second  fixation  in  the  last  line  of  Plate  XIV  not  only 
failed  to  show  an  oblique  in  the  downward  direction,  but  it  showed  a 
slight  oblique  in  the  u])ward  direction.  The  only  possible  explanation 
is  that  the  eye  was  raised  a  little  more  than  was  necessary  to  overcome 
the  downward  movement  of  the  film.  A  careful  examination  of  the 
film  shows  that,  when  compared  to  the  degree  of  slant  of  a  movement  of 
the  eye  across  the  same  line,  the  upward  movement  in  this  case  is  approxi- 
mately equal  to  the  added  downward  movement  when  the  eye  makes 
its  regular  drop  from  line  to  line.  This  would  locate  the  fixation  follow- 
ing the  upward  oblique  on  the  line  above.  This  is  indicated  in  the  plates 
by  a  dotted  line  above  the  fixation  point,  showing  that  a  regressive 
movement  was  actually  made  to  the  preceding  line,  although  it  appears 
at  first  glance  to  be  a  long  movement  in  the  forward  direction. 

A  similar  regressive  movement  is  seen  in  the  second  fixation  of 
line  3  in  Plate  XV.  Such  fixations  are  sufficiently  frequent  to  indicate 
that  the  transition  from  line  to  Hne  presents  a  difficulty  to  some  readers- 
Subject  E24,  in  Plate  XV,  was  an  exceedingly  poor  reader  for  the 
seventh  grade.  In  lines  2  and  5  his  record  shows  the  curious  situation 
of  having  the  eye  behind  the  voice.  In  both  cases  this  is  due  to  a 
regressive  movement  which  occurred  as  the  measure  was  taken.  The 
reading  of  this  subject  was  poorer  than  that  of  the  two  better  readers 
in  the  second  grade  and  his  eye-voice  span  was  also  narrower. 

The  average  eye-voice  span  for  the  twenty-four  high-school  subjects 
is  given  in  Table  III.  The  same  facts  are  expressed  graphically  in 
Figure  2.  Here  again  the  greater  width  of  the  span  for  the  good  readers 
is  made  clear.  In  the  freshman  class  the  average  eye-voice  span  of 
the  good  readers  was  greater  by  37  per  cent,  in  the  sophomore  class  by 
16  per  cent,  in  the  junior  class  by  74  per  cent,  and  in  the  senior  class 
by  28  per  cent.  For  the  total  group  of  high-sChool  subjects  the  average 
span  of  the  good  readers  exceeds  that  of  the  poor  readers  by  36  per  cent. 
This  evidence  is  in  agreement  with  that  from-  the  elementary-school 
pupils,  and  clearly  shows  a  high  degree  of  correlation  between  good 
reading  and  a  wide  eye-voice  span. 

The  consistent  development  in  the  width  of  the  eye-voice  span 
through  the  high-school  grades  is  not  so  evident  as  in  the  lower  grades.  ■' 
The  good  readers  from  the  freshman  class  have  a  wider  span  than  those 
from  the  sophomore  and  junior  classes,  and  one  practically  equal  to 
that  of  the  senior  class.  The  average  span  for  the  poor  readers  from 
the  junior  class  is  lower  than  that  of  any  of  the  other  three.     These 
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(lifTcrcnccs  nia\-  he  arrounted  for  hy  the  fact  that  in  hi^h  school  lit  lie     / 
attention  is  gi\en  to  reading  as  a  special  subject  of  instruction  above 
the  freshman  year.     The  freshman  class  had  been  undergoing  a  series 
of  experimental  training  exercises  conducted  b}-  the  Knglish  department. 

TABLE  III 

AVKRAGl.    I'VI  -\'0ICE    SpAN    BY    GiiADES — HiGU-SCllOOL  SUBJECTS* 


Subjects 

^            ,*    <'"*°"  ..              1-^ 

Average 
FOR  All 
Grades 

Freshman 

Sophomore 

Junior 

Senior 

Good  readers 

Poor  readers 

Good  and  poor.  .  .  . 

15-8 
"■5 
13-7 

14-5 

12-5 

13-5 

14.6 

8.2 

II. 4 

iS-9 
12.4 
14.2 

15-2 
II .  2 
132 

*  Data  for  lines  5  and  6  not  included. 
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Fig.  2. — Average  eye-voice  span  by  grades — high-school  subjects 


Senior 


This  special  training  probably  accounts  for  the  superiority  of  the  pupils 
in  this  class. 

Plates  IV  and  XVI-XX  show  representative  readings  of  high-school 
subjects.  The  record  of  a  good  reader  from  the  freshman  class,  with  an 
average  span  of  14.3  letter-spaces,  is  given  in  Plate  IV.     The  span  for 
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this  subject  is  quite  regular,  showing  little  variation  in  any  of  the  eight 
positions  measured.  Plate  XVI  gives  the  record  for  a  poor  reader 
from  the  same  grade.  The  average  eye-voice  span  for  this  reader  is 
124  letter-spaces.  The  last  half  of  the  record  for  a  good  reader  from 
the  junior  class  is  shown  in  Plate  XVII.  This  subject  had  an  average 
span  of  17.7  letter-spaces.  The  ease  with  which  he  read  the  sentence 
in  quotations  shows  that  if  the  words  are  simple,  it  is  unnecessary  to 
understand  the  thought  in  order  to  read  in  a  normal  fashion.  This 
subject  certainly  had  no  idea  of  the  way  ''the  original  elements  of  our 
consciousness  grew  up,"  and  yet  he  read  the  sentence  in  the  same  manner 
in  which  he  read  the  first  four  easy  lines.  A  record  of  a  poor  reader 
from  the  junior  class  is  given  in  Plate  XVIII.  The  width  of  the  average 
span  for  this  subject  is  only  8 . 5  letter-spaces,  and  shows  considerable 
variation  throughout  the  selection.  Plates  XIX  and  XX  show  the 
records  of  a  good  and  a  poor  reader  from  the  senior  class  having  little 
difference  in  the  average  width  of  their  eye-voice  span. 

On  the  whole  there  was  less  difference  in  the  width  of  span  between 
the  good  and  poor  readers  in  the  high  school  than  in  the  elementary 
grades.  This  is  to  be  expected,  since  even  a  poor  high-school  reader 
does  fairly  well.  The  poorest  readers  of  the  elementary  school  are 
probably  eliminated  and  never  reach  high  school. 

The  group  of  six  college  students  had  a  development  of  the  eye-voice 
span  beyond  that  of  the  high-school  group.  The  average  span  for  the 
good  adult  readers  is  18.9  letter-spaces,  for  the  poor  readers  11. 7 
letter-spaces,  and  for  the  group  as  a  whole  15.3  letter-spaces.  The 
difference  between  the  good  and  poor  readers  is  again  very  large.  / 

The  development  of  the  eye-voice  span  for  the  entire  fifty-four  sub- 
jects is  shown  in  Figure  3.  The  upper  solid  line  represents  the  twenty- 
seven  good  readers,  the  lower  solid  line  the  twenty-seven  poor  readers, 
and  the  middle  broken  line  the  good  and  poor  readers  taken  together. 
Following  the  line  for  the  good  readers  it  will  be  noticed  that  the  greatest 
rise  in  the  curve  occurs  during  the  second,  third,  and  fourth  grades. 
The  average  span  of  the  good  readers  in  the  fifth  grade  is  wider  than 
that  of  any  other  grade.  The  average  span  for  the  fifth-,  sixth-,  and 
seventh-grade  good  readers  is  14.9  letter-spaces,  while  the  average  for 
the  entire  high-school  group  of  good  readers  is  only  15  .2.  Remember- 
ing that  the  average  for  the  sixth  grade  is  abnormally  low,  owing  to 
the  exceptional  variation  of  a  single  subject,  the  results  seem  to  indicate 
that  the  eye-voice  span  should  be  Well  developed  by  the  end  of  the 
fourth  grade.     They  show  positively  that  it  is  possible  for  a  fifth-grade 
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PLATE  XVII 
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PLATE  XIX 
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reader  to  maintain  an  average  e}'e-\()i(e  s])an  as  wide  as  Ihe  average 
lOr  an\  of  the  school  grades  above  tliat  year.  Since  the  correlation  of 
a  wide  s])an  with  good  reading  is  so  clearly  shown,  it  would  seem  very 
desirahle  to  gi\c'  di'linite  training  for  a  wider  span  in  tlu-  grades  below 
the  fifth.  / 

The  line  for  the  ])0()r  readers  shc/ws  on  the  whole  a  gradual  rise  from 
the  second  grade  to  the  end  of  high  .school.  Variations  occur  in  places^ 
but  if  the  curve  were  smoothed  a  general  rise  would  appear. 

The  upward  rise  of  the  line  for  the  good  readers  for  the  first  four 
grades  would  indicate  a  possibility  of  reaching  a  maximum  eye-voice 
span  during  those  years,  provided  specific  devices  of  method  for  increas- 
ing the  span  could  be  constructed  and  applied.  The  other  lines  of  the 
curve  indicate  that  at  present  this  is  not  being  accomplished  for  most  of 
the  pupils,  but  that  the  span  develops  gradually  throughout  the  whole 
school  period.  This  increased  emphasis  upon  the  eye-voice  span  during 
the  first  four  years  would  seem  to  be  justified  for  two  reasons.  The 
first  is  that  a  wide  span  is  a  significant  factor  in  oral  reading  and  these 
are  the  years  in  which  the  oral  method  is  employed.  The  second  is 
because,  as  will  be  shown  more  fully  in  chapter  iv,  the  eye-voice  span 
in  oral  reading  is  closely  related  to  the  recognition  of  meaning  in  silent 
reading,  and  whatever  benefit  might  be  derived  from  a  wide  span  in  oral 
reading  should  be  made  available  for  silent  reading  by  the  end  of  the 
fourth  grade. 

Regardless  of  the  amount  of  development  through  the  grades, 
Figure  3  shows  unmistakably  that  for  all  grades  the  good  readers  have 
a  much  wider  span  than  the  poor  readers.  There  must  be  something 
about  a  wide  eye-voice  span  which  is  characteristic  of  mature  reading, 
and  the  converse  must  be  true  for  the  narrow  span.  This  matter  of  the 
eye-voice  span  must  not  be  confused  with  the  perception-span.  The 
eye  sometimes  leads  the  voice  by  a  distance  of  several  perception-spans. 
The  value  of  a  wide  eye-voice  span  apparently  lies  in  the  fact  that  it 
allows  the  mind  to  grasp  and  interpret  a  large  meaning  unit  before  the 
voice  must  express  it. 

Relation  of  eye-voice  span  to  position  in  sentence. — If  the  width  of 
the  eye-voice  span  of  a  single  subject  is  measured  at  several  positions 
in  a  selection,  it  will  be  found  to  show  considerable  variation  from 
point  to  point.  C.  T.  Gray  observed  this  fact  in  his  study  but  did  not 
attempt  to  analyze  the  variations  or  explain  them.  In  Quantz's  study, 
referred  to  in  the  introduction,  these  variations  were  also  noted,  and  an 
explanation  proposed  in  term.s  of  the  position  of  the  line.     Quantz 
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found  an  average  eye- voice  span  of  7  .4  words  at  the  beginning  of  a  line, 
5.1  words  in  the  middle,  and  3.8  words  at  the  end  of  a  line.  The 
results  of  the  present  study  do  not  agree  with  those  of  Quantz.  For 
the  fifty-four  subjects  used,  the  width  of  the  span  at  the  beginning  of 
the  line  is  12.7  letter-spaces,  in  the  middle  of  the  line  12.7,  and  at  the 
end  of  the  line  10  g.  The  only  point  of  agreement  is  that  the  span  is 
slightly  narrower  at  the  end  of  the  line  than  in  other  positions.  Since 
an  analysis  of  the  variations  by  position  in  the  line  does  not  afford  an 
adequate  explanation  as  to  the  reason  for  the  variation,  it  must  be  con- 
cluded that  there  are  other  complicating  factors.  Accordingly,  two 
factors  which  might  complicate  the  situation  were  selected  for  further 
analysis.  The  fact  that  there  is  a  large  difference  in  the  width  of  the 
span  for  the  good  and  the  poor  readers  suggested  the  possibility  that 
quality  of  reading  might  be  related  in  some  way  to  the  variation  in 
width  of  span  within  a  selection.  Also,  the  fact  that  oral  reading  is 
modified  according  to  the  units  of  thought  expressed  suggested  that 
position  in  the  sentence  might  be  a  more  potent  factor  than  position  in 
the  line.  Accordingly,  a  detailed  analysis  was  made  of  the  variation 
in  the  width  of  the  eye-voice  span  by  the  position  in  the  sentence  for 
the  good  and  poor  readers  separately,  and  then  for  all  subjects  taken 
together. 

By  referring  to  Plates  III  and  IV,  it  will  be  seen  that  in  the  selection 
used,  the  eye-voice  span  was  measured  in  positions  at  the  beginning, 
middle,  and  end  of  the  sentences.  In  the  elementary-school  selection, 
the  positions  where  the  span  was  measured  were  on  the  following  words : 
(i)    ''kitten,"    (2)    "wreath,"    (3)    ''paws,"    (4)    "drew,"    (5)    "box," 

(6)  "last,"  (7)  "head,"  (8)  "wreath,"  (9)  "couldn't."  For  the  high- 
school  selection  the  positions  were  on  these  words:  (i)  "two," 
(2)  "scattered,"  (3)  "read,"  (4)  "few,"  (5)  "obvious,"  (6)  "complex," 

(7)  "least,"  (8)  "consciousness."  In  Tables  IV  and  V  and  in  Figures  4 
and  5,  the  horizontal  series  of  numbers  refer  to  the  positions  in  the 
selections  in  the  same  serial  order  as  just  given.  By  looking  again  at 
Plate  III  it  will  be  found  that  for  the  elementary-school  selection  posi- 
tions numbered  i  and  6  occurred  at  the  beginning  of  sentences,  positions 
2,  4,  7,  8,  and  9  fell  within  sentences,  and  positions  3  and  5  occurred  at 
the  end  of  sentences.  For  the  high-school  selections,  Plate  IV,  positions 
I  and  4  occurred  at  the  beginning,  positions  5,  6,  and  7  within,  and 
positions  2,  3,  and  8  at  the  end  of  sentences. 

Table  IV  gives  the  eye-voice  span  at  each  of  the  positions  for  the 
elementary-school  subjects.     It  should  be  read  as  follows:  Subject  Ei,  a 
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good  reader  from  the  second  ^niide,  liiid  an  eye- voire  span  of  i8  Ictter- 
s])aees  at  llu-  first  ])()sitioii,  wliich  was  al  the  word  "kitten"  in  the  selec- 
tion. At  tile  second  position,  wiiich  was  at  the  word  "wreath,"  his  s])an 
was  i^^  lettcr-sixaces,  etc.  His  average  span  was  11.8  letter-spaces, 
while  the  a\erage  xariation  among  the  i)ositi()ns  was  2.5  letter-spaces. 
The  second  half  of  ilie  tahle  gives  the  data  for  the  poor  readers.  The 
averages  for  each  j)osition  are  given  for  both  good  and  [)oor  readers. 
I'^igure  4  shows  a  comparison  of  these  averages  graphically,  for  both 
good  and  ]K)or  readers.     The  numbers  on  the  horizontal  axis  refer  to 


Fig.  4. — Average  eye-voice  span  by  position  in  sentence — elementary  subjects. 
Position  ai  beginning  (B),  within  (W),  and  end  (E)  of  sentence  shown  on  horizontal 
axis.     Width  of  eye-voice  span  shown  on  vertical  axis. 


the  number  of  the  positions  in  the  selection,  while  the  letters  B,  W,  and 
E  are  abbreviations  for  beginning,  within,  and  end  of  a  sentence.  The 
figures  on  the  vertical  axis  represent  the  width  of  the  span  in  letter-spaces. 
The  upper  line  is  that  of  the  good,  and  the  low^r  line  is  that  of  the  poor 
readers.  Lines  b  and  d,  respectively,  give  the  averages  of  the  good  and 
the  poor  readers  for  all  positions. 

The  most  noticeable  deviations  in  the  line  a,  for  the  good  readers, 
occurred  at  positions  numbers  3  and  5.  These  are  the  only  positions 
occurring  at  the  end  of  sentences.  The  shortening  of  the  eye-voice 
span  here  is  relatively  very  great,  and  is  entirely  too  pronounced  to  be 
accidental.     The  good  readers  have  evidently  found  that,  for  the  sake 
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of  emphasis,  a  considerable  pause  must  be  made  at  the  end  of  sentences. 
The  time  during  the  pause  gives  the  eye  ample  opportunity  to  get 
ahead  and  consequently,  on  the  last  word  before  the  pause,  the  eye- 
voice  span  is  reduced.  The  relative  shortening  of  the  span  on  the  last 
word  of  a  sentence  would  therefore  indicate  an  appreciation  of  the 
meaning  and  an  attempt  to  convey  it  by  expressing,  through  the  pause, 

TABLE  IV 
Average  Eye- Voice  Span  by  Position  in  Sentence — Elementary  Subjects 


Subject 


Ei.. 

E2.. 

Es.. 
E6.. 
Eg.. 
Eio. 
Ei3. 
E14. 
Ei7. 
E18. 
E21. 
£22. 


Grade 


II 

II 

III 

III 

IV 

IV 

V 

V 

VI 

VI 

VII 

VII 


Average 

Average  Variation 


E3.. 
E4.. 
E7.. 
E8.. 
Eii. 
E12. 
Eis. 
E16. 

ElQ. 

E20. 
E23. 

E24. 


II 

II 

III 

III 

IV 

IV 

V 

V 

VI 

VI 

VII 

VII 


Eye-Voice  Span  at  Positions  in  Paragraph 


o     AvFRACE    Average 
Q     AVERAGE  Variation 


Good  Readers 


i8 
6 
14 
15 
17 
19 
20 
II 
20 
10 


17 


IS-2 
3.6 


13 

5 
8 

15 

13 

8 

20 


10 

5 


23 


12.0 
4.8 


12 

10 

6 

2 


2 

8 

12 


8.3 
30 


13 
12 
20 


28 
23 
II 
21 
19 
16 


i8.i 
4-5 


13 

7 


2 
10 
21 


8.5 
4.6 


17 
19 
II 
14 
25 
17 
17 
17 


13 

22 


17.2 
2.8 


16 
II 

8 
20 
26 
24 
12 


20 
24 


17- 

5- 


8 

6 

14 


18 
18 
13 


14.0 
4-3 


12 
12 
12 

14 
18 


7 
14 


12 
20 


12.9 
2.9 


Poor  Readers 


I 
13 
10 
10 

6 
II 

9 
II 

8 
12 

3 

5 


5 

20 

3 


20 
17 


5 

12 

II 

10 

6 

9 

7 


4 
3 
8 

5 
2 

15 
26 


18 
2 
6 
7 


12 
13 

4 


9 

13 

4 

6 

13 


20 
8 


13 
13 


3 

10 
5 


13 
12 


10 

6 

II 

15 
8 


IS 

5 
8 

17 
II 


II. 8 
10.3 
12.7 
13.7 
II. I 
16.6 
19.7 
13.9 
14.9 
8.g 
12.0 
19.7 


13.8 
2.7 


3-4 
7.4 
8.0 

12.6 

4.0 

8.2 

12.4 

7.0 

8.0 

14.4 

II. 4 

7-3 


a. 5 
3.9 
3.8 
2.6 
S.o 
7.S 
3-3 
S.o 
4.1 
4.4 
4.3 
3-4 


2.9 


1 .1 
4.1 
2.8 
3.6 
1.4 
2.3 
4.8 
2.6 

i-S 

2.S 

4.2 

2-3 


Average 

Average  Variation. 


8.2 
30 


10.3 
6.4 


8.2 
2.6 


8.3 
S-4 


7-S 
3-2 


9.0 

4.2 


9.8 
3-3 


8.8 
2.0 


II. 3 
3.3 


8.7 
2.7 


0.9 


the  fact  that  a  unit  of  thought  had  been  given.  An  examination  of  the 
record  of  the  poor  readers  does  not  indicate  any  considerable  variation 
in  the  length  of  the  span  at  these  points.  Evidently  the  eye  has  travelled 
right  along,  the  voice  has  ignored  the  ending  of  a  unit  of  thought  and 
has  kept  its  regular  distance  behind  the  eye. 

A  second  point  of  difference  between  the  good  and  the  poor  readers 
is  shown  by  Figure  4  at  those  positions  falling  at  the  beginning  of 
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scntcMucs.  I\)silii)ns  numhi-icMl  i  [uu\  0  sliow  tlic  width  of  ihc  eye-voice 
s])an  at  the  heginninjjj  of  two  sentences.  The  line  for  the  ^ood  readers 
shows  a  wider  s])an  than  the  average,  at  these  ])oints,  while  that  of  the 
poor  readers  varies  from  the  general  average  by  only  a  very  small 
amount.  This  gives  evidence  that  when  a  good  reader  begins  the 
reading  of  a  new  thought,  he  allows  the  eye  to  j)roceed  for  a  considerable 
distance  l)efore  starting  to  read.  'Ihis  wide  initial  s])an  gives  him  an 
intelligent  grasp  of  the  nature  of  the  selection  before  beginning  to  read, 
and  enables  him  to  show  a  proper  interpretation  through  his  oral  expres- 
sion. The  line  for  the  poor  readers  shows  that  the  initial  span  is  no 
wider  than  the  average.  This  would  prevent  the  reader  from  ol^tain- 
ing  a  longer  look  ahead  which  is  particularly  helpful  at  the  beginning 
of  a  sentence. 

The  line  for  the  poor  readers  differs  from  that  of  the  good  in  that 
it  has  only  a  small  variation  for  all  positions.  For  the  poor  reader, 
oral  reading  is  evidently  a  monotonous  process  of  passing  over  words 
without  any  great  attempt  to  emphasize  what  is  read.  The  good  reader 
varies  his  span  at  different  positions  in  the  selection  in  order  to  bring 
about  a  better  emphasis.  This  is  shown  in  Table  IV  by  the  difference 
in  the  average  variation  of  the  averages  for  all  positions.  For  the 
good  readers  the  average  variation  of  the  averages  is  2 . 9  letter-spaces, 
while  for  the  poor  readers  the  average  variation  is  0.9  letter-spaces. 
The  study  indicates,  therefore,  that  for  elementary-school  pupils  a 
variation  in  the  width  of  the  span  for  different  positions  is  a  charac- 
teristic of  good  reading  more  than  of  poor  reading,  and  that  for  good 
readers  the  span  is  wider  at  the  beginning  of  a  sentence,  a  little  narrower 
within  a  sentence,  and  much  narrower  at  the  end  of  a  sentence.  The 
poor  readers  show  less  variation  and  exhibit  a  tendency  to  commence 
reading  as  soon  as  the  material  is  put  before  them,  having  a  narrower 
span  at  the  beginning  than  at  those  positions  within  the  sentence. 
These  data  are  very  suggestive  of  a  causal  relationship  between  width 
of  eye-voice  span  and  the  interpretation  of  meaning  as  exhibited  by 
the  treatment  of  a  sentence  as  a  unit  of  thought  and  the  modification 
of  the  eye-voice  span  to  fit  such  a  unit. 

The  data  showing  the  variation  of  the  span  by  position  in  the 
sentence  for  the  high-school  subjects  are  given  in  Table  V,  and  are 
expressed  graphically  in  Figure  5.  In  general,  the  results  are  com- 
parable wdth  those  of  the  elementary  subjects.  For  the  high-school 
selection,  positions  numbered  2,  3,  and  8  occur  at  the  end  of  sentences. 
The  line  for  good  readers  shows  a  considerable  drop  in  the  eye-voice 
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span  at  these  points,  while  the  drop  for  the  poor  readers  is  less  marked. 
The  positions  at  the  beginning  of  sentences  are  numbers  i  and  4.  Here 
both  the  good  and  the  poor  readers  show  a  span  which  is  wider  than 
the  average.  The  poor  readers  from  the  elementary  school  had  a 
narrower  span  at  the  beginning  of  sentences.  Evidently  by  the  time 
pupils  have  reached  the  high  school  they  have  learned  that  a  wider 

TABLE  V 
AVER.4GE  Eye-Voice  Sp.\n  by  Position  in  Sentence — High- School  Subjects 


Grade 

Eye-Voice  Span  at  Positions 

IN  Paragraph 

Average 

Subject 

I 

2 

3 

4 

S 

6 

7 

8 

Average 
Variation 

Good  Readers 

Hi 

H2 

H3 

H7 

F 

F 

F 

So 

So 

So 

J 

i 

Se 
Se 

14 
14 

18 

IS 
13 

13 

13 

21 
10 
II 
14 
10 
12 
8 

16 

12 
12 
16 
17 

25 
12 
15 

13 

20 
15 

32 
IS 

21 

18 

19.0 

14-3 
133 
12.0 

lS-5 
16.0 
13.8 
17-7 
12.3 
12.8 
23.0 
12.0 

4.6 
IS 
I .  I 

6 
8 

II 
23 

6 
16 

5-2 

H8 

Hq 

Hl3 

H14 

H15 

HlQ 

H20 . 

26 
23 

22 

II 

8 

30 

7 

17.2 
71 

II 
14 
10 

17 
12 
II 
i6 
16 

SO 
4.7 

18 

20 
IS 

7 
16 
II 
14 

2.9 

"iS" 
20 

26 
10 
10 

4.2 
I  -9 

14 

17 

3.5 
7.0 

H2I 

13 

3  -3 

Average 

13-9 
2.3 

12.  s 
2.3 

iS-9 
2.2 

IS   9 

55 

13s 
4-3 

19.0 
51 

13.6 
41 

IS-2 
2.7 

10.0 
12.0 
12.4 
14. 1 

9.6 
13.8 

8.5 

4-7 
IIS 
139 
10.8 
12.4 

1.8 

.Average  Variation.. 

F 
F 
F 

So 

So 

So 

J 

J 

J 

Se 

Se 

Se 

Poor  Readers 

H4 

Hs 

H6 

Hio 

Hn 

H12 

Hr6 

H17 

H18 

9 

14 
16 

II 

18 

II 

3 

15 
13 
17 

10 
II 

7 
14 

8 
IS 
12 

5 
12 

9 

9 
II 

II 

9 

19 

14 

8 

15 
2 

3 
II 
22 
10 

9 

0.7 

10 
14 
16 
13 
IS 
10 

10 
12 
24 

8 
12 

8 
10 

14 

13 

6 

IS 
9 

10 

S 

13 

12 
8 

13 
9 

15 
6 

13 
6 

13 
6 
2 

2.0 
35 
3.3 

2.5 

2.0 
2.4 
2.0 
o.s 

H22 

H23 

H24 

18 
10 

9 
9 

15 
13 
10 

9 
II 

14 
II 
IS 

3.6 
1-3 
2.9 

Average 

12.7 
3  3 

10.3 

2.3 

II  .1 
4-3 

13-3 

2.S 

II. 3 

31 

II. 0 
30 

10.7 
1-7 

10. 1 
4.0 

II  .2 
19 

0.8 

span  at  these  positions  is  desirable  and  have  inhibited  the  tendency  to 
begin  to  read  as  soon  as  the  selection  is  put  before  them.  The  poor 
readers  from  the  high  school  look  ahead  enough  to  get  an  idea  of  the 
sentence  before  starting  to  read.  This  would  be  expected,  since  even 
a  poor  reader  in  the  high  school  reads  fairly  well,  while  a  poor  reader 
in  the  elementary  school  is  still  in  the  process  of  learning  to  read.  The 
line  for  the  poor  readers  is  more  uniform  than  that  of  the  good  readers, 
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as  was  [hv  case  witli  the  I'lcnicntarN'  subjects.  I'niformily  for  the 
(lilTciTiU  positions,  liovvt'vcr,  is  c\idcn(l\'  an  indication  tlial  the  sentence 
as  a  unit  of  thought  is  hein^  ignored  and  that  the  eye  and  voice  travel 
along  with  hi  lie  regard  for  the  separation  of  thought  into  diderent 
sentences. 

A  sumniar\-  comparison  of  the  eye-voice  span  at  the  difTerent  posi- 
tions in  the  sentence  is  given  in  Table  VT,  for  all  subjects.  Figure  6 
presents  these  same  results  graphically.  The  summaries  were  comr 
j)iled  by  grouping  together  all  positions  occurring  at  the  beginning  of 
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Fig.  5. — Average  eye- voice  span  by  position  in  sentence — high-school  subjects 


sentences  in  one  group,  those  occurring  within  the  sentence  in  another, 
and  those  falling  at  the  end  of  a  sentence  in  a  third  group.  The  table 
shows  the  results  of  this  grouping  for  the  elementary,  high-school,  and 
adult  subjects  separately,  and  also  for  all  fifty-four  subjects  together. 
In  each  table  the  results  for  the  good  and  the  poor  readers  are  separated. 
An  examination  of  these  data  reveals  two  conspicuous  facts:  first, 
that  the  width  of  the  eye-voice  span  is  different  at  various  positions  in 
a  sentence,  and  secondly,  that  the  good  and  poor  readers  do  not  exhibit 
these  differences  in  the  same  fashion. 
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The  results  of  the  investigation  show  that  for  the  entire  group  of 
fifty-four  subjects  the  eye-voice  span  is  15.9  letter-spaces  at  the  begin- 
ning of  a  sentence,  13.4  spaces  within  the  sentence,  and  10. g  spaces 
at  the  end.  The  differences  are  even  more  marked  in  the  group  of 
twenty-seven  good  readers.  For  this  group  the  average  span  at  the 
beginning  of  a  sentence  is  18.7  letter-spaces,  within  the  sentence  16.5 
spaces,  and  at  the  end  1 1 . 9  spaces.  The  average  span  for  the  good 
readers  at  the  beginning  is  greater  than  the  average  span  within  the 
sentence  by  13  per  cent  and  greater  than  the  average  at  the  end  of  the 
sentence  by  57  per  cent.     For  the  poor  readers  the  span  at  the  beginning 

TABLE  VI 

Average  Eye-Voice  Span  at  the   Beginning,  Within,   and   at  the   End  of 

Sentence — All  Subjects 


Subjects 

Beginning  of 
Sentence 

Within  Sentence 

End  of  Sentence 

Elementary  subjects: 

Good  readers 

16. I 

8.6 

12.3 

16.6 
12.9 
14-7 

23-5 
17.7 
20.6 

18.7 
131 
15-9 

14.8 

9-5 
12.  I 

16.  2 
II. 0 
13.6 

18.6 
10.8 
147 

16.5 
10.4 

13-4 

8.4 

7-9 
8.1 

Poor  readers 

Good  and  poor 

High-school  subjects: 

Good  readers 

133 
IO-5 
II. 9 

14.0 

Poor  readers 

Good  and  poor 

Adult  subjects: 

Good  readers 

Poor  readers 

II-3 
12.6 

II  .9 

9.9 

10.9 

Good  and  poor 

All  subjects: 

Good  readers 

Poor  readers 

Good  and  poor 

is  greater  than  the  span  at  the  end  in  all  three  groups  of  subjects,  and 
is  greater  than  the  span  within  the  sentence  for  all  but  the  elementary 
pupils.  The  evidence  is  quite  conclusive,  therefore,  that  the  width  of 
the  eye-voice  span  varies  according  to  the  position  in  the  sentence. 

The  characteristics  of  the  variations  of  the  eye-voice  span  at  differ- 
ent positions  in  the  sentence  are  not  the  same  for  good  and  poor  readers. 
The  curve  for  the  good  readers  shows  more  regard  for  thought  units, 
with  the  highest  point  always  at  the  beginning  and  the  lowest  point 
always  at  the  end  of  the  sentence.  The  gross  change  in  the  width  of 
the  span  for  the  different  positions  also  is  greater  for  the  good  readers. 

The  fact  that  the  eye-voice  span  varies  with  the  position  in  the 
sentence  is  of  considerable  significance.     If  the  span  varied  only  with 
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the  position  in  the  line,  as  Quantz's  study  indicated,  the  determining 
factors  would  be  entirely  mechanical,  and  would  be  governed  by  the 
printed  form  of  the  selection.  The  control  of  the  span,  in  that  case, 
would  be  a  matter  of  the  mechanics  of  book  construction,  and  would 
be  independent  of  any  teaching  factor.  But  if  the  span  varies  with 
the  position  in  the  sentence,  it  is  evident  that  the  content  of  the  mean- 
ing is  recognized,  and  that  the  eye-voice  span  is  determined  by  thought 
units  rather  than  by  printed  line  units.  Position  in  the  line  may  be  a 
minor  factor,  as  the  results  of  this  study  showed  a  slightly  narrower 
span  at  the  end  of  a  line,  but  the  differences  due  to  position  in  the 
sentence  are  much  greater. 

For  all  three  classes  of  subjects,  there  is  agreement  among  the  good 
readers  in  that  a  wide  eye-voice  span  occurs  at  the  beginning  of  a  sen- 
tence. The  situation  at  the  beginning  of  a  sentence  is  different  from 
that  of  any  other  position.  After  one  has  started  to  read,  the  mean- 
ing of  the  thought  covered  will  carry  him  along  to  some  extent,  and 
will  enable  him  to  anticipate  what  is  coming.  At  the  beginning  of  a 
sentence  there  is  no  sequence  of  words  to  give  one  the  cue  to  the  content 
of  the  new  thought.  The  only  way  to  get  this  is  to  look  ahead  until 
the  meaning  of  the  sentence  is  partially  recognized,  and  the  kind  of 
vocal  expression  needed  is  made  clear.  The  good  readers  recognize 
this  need  for  a  wider  span  at  the  outset  and  inhibit  the  voice  reaction 
until  the  eye  has  gained  a  considerable  lead.  The  poor  readers  in  the 
grades  above  the  elementary  school  have  also  learned  this,  but  evidently 
those  in  the  elementary  school  are  not  mature  enough  in  reading  to 
recognize  any  special  difficulty  at  the  beginning  of  a  sentence.  Instead 
of  making  a  relatively  longer  span,  they  react  to  the  situation  by  a 
relatively  shorter  one.  They  begin  to  read  as  soon  as  they  see  the 
sentence,  and  have  not  learned  to  inhibit  their  reading  until  the  eye  has 
taken  in  a  larger  unit  of  meaning.  This  difficulty  could  be  easily  cor- 
rected by  a  little  training  in  class  which  would  teach  the  pupils  to  wait 
before  starting  to  read  until  they  get  a  larger  unit  of  thought. 

The  evidence  of  all  subjects  agrees  that  there  is  a  shorter  span  at 
the  end  of  a  sentence.  The  good  readers  have  a  relatively  shorter  span 
than  the  poor  readers.  The  explanation  of  this  shorter  span  goes  back 
again  to  the  fact  that  the  sentence  is  the  large  unit  of  meaning.  When 
the  eye  reaches  the  end  of  this  unit  it  modifies  its  movements  according 
to  the  meaning  recognized  and  the  voice  catches  up  before  beginning 
the  new  thought.  In  order  that  the  voice  shall  express  the  thought 
clearly,  a  pause  is  necessary  at  the  end  of  the  sentence.     This  pause 
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^ivcs  llu'  rye  ample  ()|)i)()iiunil y  for  a  lar^e  eye-voice  span  before  it  is 
lime  to  commeiue  the  next  seiiti'iui'.  A  j)oor  reader  j)ays  less  attention 
to  the  sentence  as  a  unit  of  meaIli^^^  I'liis  is  esj)ecialiy  true  of  younger^ 
children  who  are  very  immature  readers.  For  them  the  whole  process  is  a 
more  or  less  monotonous  re])etition  of  words  as  they  are  encountered. 
The  eye  moves  along  at  a  regular  rale  and  the  voice  follows.  The  end 
of  a  sentence  creates  no  si)ecial  disturbance  for  it  is  passed  over  with 
little  attention.  Consequently  there  is  little  change  in  the  eye-voice 
span.  The  cur\e  for  the  poor  readers  from  the  elementary  school 
would  seem  to  indicate  that  some  such  situation  exists.  There  is  little 
variation  in  the  wddth  of  the  span  for  any  position  in  the  sentence.  If 
the  variation  in  eye-voice  span  at  the  beginning  and  the  end  of  a  sentence 
makes  possible  a  greater  emphasis  on  meaning,  the  lack  of  such  a  varia- 
tion may  account  for  the  fact  that  the  subjects  showing  such  lack  are 
classed  as  poor  readers. 

Relation  of  eye-voice  span  to  reading  rate. — In  the  previous  sections 
of  this  chapter  it  has  been  shown  that  a  wide  eye-voice  span  correlates 
with  good  reading  and  also  with  certain  positions  in  the  sentence. 
Since  numerous  studies  have  shown  a  correlation  between  quality  and 
rate  of  reading,  it  would  be  of  interest  to  find  if  the  eye-voice  span  is 
related  to  rate  in  the  same  way.  Accordingly,  a  study  was  made  of 
the  relation  of  eye-voice  span  to  reading  rate  for  the  subjects  in  the 
elementary  school,  the  high  school,  and  for  the  entire  group  of  subjects 
taken  together.  The  reading  rate  of  each  subject  was  taken  with  the 
same  material  at  the  time  of  the  experiment.  Comparisons  are  given 
both  in  terms  of  rate  per  second  and  the  average  eye- voice  span.  The 
data  for  the  elementary  school  are  given  in  Table  VII,  for  the  high  school 
in  Table  VIII,  and  for  all  subjects  taken  together  in  Table  IX.  The 
figures  showing  the  same  data  are  numbered  to  correspond  wdth  the 
tables. 

Table  VII  gives  the  data  for  the  elementary  subjects  and  should  be 
read  as  follows:  Using  rate  per  second  as  a  base,  it  was  found  that  one 
subject  had  a  rate  falling  between  o  and  0.9  words  per  second  and  an 
eye-voice  span  of  3.4  letter-spaces,  two  subjects  had  rates  falling 
between  i  and  i .  9  words  per  second  and  an  average  eye- voice  span  of 
5 . 7  letter-spaces,  nine  subjects  had  rates  falling  between  2  and  2 . 9 
words  per  second  and  an  average  span  of  11 .6  spaces,  etc.  The  second 
part  of  the  table  gives  the  data  based  upon  eye-voice  span  instead  of 
rate,  and  should  be  read:  Two  subjects  had  average  spans  of  between 
3  and  5  letter-spaces  and  an  average  rate  of  0.8  words  per  second,  six 
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TABLE  VII 

Rel.\tion  of  Eye-Voice  Span  to  Reading  Rate- 
Elementary  Subjects 


Number  of 
Subjects 

Rate  or  Words 
PER  Second 

Average  Eye -Voice 
Span 

By  Rate 

I 

0-0.9 
I-I.9 
2-2.9 

3-3-9 
4-4.9 

3-4 

2 

5-7 

0 

II. 6 

o 

12.6 

a 

12.5 

By  Eye-Voice  Span 

2.  . 

0.8 
2.6 

3-1 
2.9 
4.0 
3-6 

3-5 

6 

6-8 

c 

9-1 1 

8 

12-14 

I 

15-17 

2 

18-20 

o 
0-0.9    1-1.9    2-2.9    3'3-9    4-49  3-5      6-S    9-11   12-14  15-17  i»-2o 

By  rate  By  eye-voice  span 

Fig.  7. — Relation  of  eye- voice  span  to  reading  rate — elementary  subjects.  By 
rate:  words  per  second  shown  on  horizontal  axis;  average  eye- voice  span  on  vertical 
axis.  By  eye- voice  span:  words  per  second  shown  on  vertical  axis;  average  eye- voice 
span  on  horizontal  axis. 
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subjects  liad  si)ans  falling  between  0  and  8  letter-spaces  and  an  average 
rate  of  2  . 6  words  ])cr  second,  etc.  The  la})les  and  figures  for  the  elemen- 
tary sul)jects  show  a  hi^li  positive  correlation  between  ra])id  reading  and 
a  wide  eye-voice  span. 

The  comparisons  for  the  high-school  ])uj)ils  are  given  in  Table  VITT 
and  Figure  cS.  Here  again  a  positive  correlation  is  shown  between 
ra])id  reading  and  a  wide  si)an.  The  reading  rates  of  the  high-school 
subjects  are  more  nearly  uniform  than  those  of  the  elementary  school, 
all  falling  within  the  interval  between  2  and  4.9  words  per  second. 
The  second  figure  showing  the  relation  between  rate  and  eye-voice  span, 
by  using  the  average  span  for  a  base,  exhibits  a  very  great  variation  in 
the  average  eye-voice  spans.  The  extremes  on  both  ends  of  the  curve 
are  represented  by  only  a  single  subject  and  because  of  this  small  num- 
ber of  cases  the  line  for  the  extremes  is  dotted  instead  of  solid.  The 
curves  are  not  so  steep  as  those  for  the  elementary  school  because  the 
increase  in  rate  is  less  during  the  high-school  years. 

Table  IX  and  Figure  9  give  the  results  for  the  entire  group  of  fifty- 
four  subjects.  The  evidence  here  is  perfectly  clear  that  a  wide  eye-voice 
span  is  a  characteristic  of  rapid  readers  for  subjects  of  all  grades  of 
advancement  from  the  second  grade  of  the  elementary  school  to  the 
college. 

It  has  been  shown  in  the  first  part  of  this  chapter  that  some  good 
readers  in  the  fifth  grade  have  an  eye- voice  span  as  wide  as  many  high- 
school  pupils.  If  it  is  possible  to  develop  a  wide  eye- voice  span  in  the 
first  four  years  of  school  it  would  be  an  aid  not  only  to  quality  of  reading 
but  also  to  rate.  A  training  experiment,  with  this  aim  in  view,  for 
pupils  in  the  second,  third,  and  fourth  grades,  would  furnish  an  interest- 
ing problem  for  further  research. 

The  fact  that  a  wide  eye- voice  span  provides  a  larger  unit  of  reading 
material  which  can  be  covered  by  the  eye  before  the  voice  reaches  it 
makes  possible  a  more  rapid  oral  presentation  of  the  unit  without  failing 
to  give  each  word  its  proper  emphasis.  The  total  time  for  reading  such 
a  unit  may  be  reduced  by  rapid  reading,  without  changing  the  relative 
amount  of  time  given  to  its  parts  for  the  sake  of  proper  expression. 
This  cannot  be  done,  however,  unless  the  eye-voice  span  is  wide  enough 
to  provide  a  large  unit  of  meaning.  Rapid  reading  without  a  corres- 
pondingly wide  eye- voice  span  would  be  a  monotonous  or  ''sing-song" 
pronunciation  of  words. 

Relation  of  eye-voice  span  to  number  of  fixations. — An  examination  of 
plates  giving  the  records  of  eye-movement  will  show  that  the  number 
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TABLE  VIII 
Relation  op  Eye-Voice  Span  to  Reading  Rate— High- 
School  Subjects 


Number  of 
Subjects 

Rate  in  Words        j    Average  Eye-Voice 
PER  Second                            Span 

! 

By  Rate 

I 

2-2.9 
3-3-9 
4-4-9 

10. 0 

i6       

12.6 

7                    

14.6 

By  Eye-Voice  Span 

I  . 

3   3 

3-5 

I 

4 
3 
3 
4 
3 
4 

5 
4 
8 
0 

9 

8 

6-8 

A          

9-11 

T/l                              

12-14 

2                      

15-17 

I  . 

18-20 

I  . 

21-23 

00 
1 

i_i 

Tj- 

r^ 

0 

(N 

0 

1 
c^ 

1 

1 
10 

1 
00 

1 

By  rate  By  eye-voice  span 

Fig.  8.— Relation  of  eye-voice  span  to  reading  rate— high-school  subjects.  By 
rate:  words  per  second  shown  on  horizontal  axis;  average  eye-voice  span  on  vertical 
axis.  By  eye- voice  span:  words  per  second  shown  on  vertical  axis;  average  eye-voice 
span  on  horizontal  axis. 
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TABLE  IX 

Ri.i.ATioN  OK  Eye-Voick  Span  TO  Readinc;  Rate- 
Subjects 
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Fig.  g. — Relation  of  eye- voice  span  to  reading  rate — all  subjects.  By  rate:  words 
per  second  shown  on  horizontal  axis;  average  eye- voice  span  on  vertical  axis.  By 
eye-voice  span:  words  per  second  shown  on  vertical  axis;  average  eye-voice  span  on 
horizontal  axis. 
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of  fixation  pauses  per  line  varies  from  subject  to  subject.  Tal>le  X 
gives  the  relation  of  the  width  of  the  eye-voice  span  to  the  number  of 
fixations  per  hne,  both  by  eye-voice  span  and  by  number  of  fixations. 
This  table  using  eye-voice  span  as  a  base  should  be  read  as  follows: 
Three  subjects  had  an  average  eye-voice  span  of  from  3  to  5  letter- 
spaces  with  an  average  of  13  fixations  per  line;  seven  subjects  had  an 
average  span  of  6  to  8  letter-spaces  with  an  average  of  12  fixations  per 
line,  etc.  The  second  table  is  read  in  the  same  manner  using  the  aver- 
age number  of  fixations  per  line  as  a  base.     Figure  10  gives  a  graphic 

TABLE  X 

Relation  of  Eye- Voice  Span  to  Average  Number  of  Fixa- 
tions PER  Line — All  Subjects* 


Number  of 
Subjects 


3 

?■ 
10. 
24. 

4 

5 

I , 


Average  Eye-Voice 
Span 


Number  of 
Fixations 


By  Eye-Voice  Span 


By  Number  of  Fixations 


*  Lines  s  and  6  in  high-school  selection  omitted. 

representation  of  the  same  data.  The  dotted  lines  at  the  right  of  each 
curve  indicate  that  a  limited  number  of  subjects  occurs  at  the  extremes, 
and  that  the  variation  in  the  general  form  of  the  curve  is  not  a  charac- 
teristic of  the  subjects  as  a  group.  In  each  case  the  break  in  the  general 
form  of  the  curve  is  caused  by  a  single  subject. 

The  curves  indicate  a  negative  correlation  between  the  width  of  the 
eye-voice  span  and  the  number  of  fixations  per  line.     As  the  size  of  the     / 
span  increases  the  number  of  fixations  decreases.     All  of  the  previous    / 
studies  of  eye-movement  have  shown  that  a  small  number  of  fixations 
per  line  is  a  characteristic  of  good  readers.     Consequently  it  would  be 
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expected  thill  the  kind  ol'  correhition  sliovvn  l)y  I'i^ure  lo  would  exist. 
An  experiment  attempting  to  reduce  the  number  of  fixations  per  line 
by  training  for  a  wider  eye-voice  span  might  give  some  interesting 
results. 

Relation  of  cye-voicc  span  to  regressive  movements. — One  of  the  charac- 
teristic features  of  Imth  oral  and  silent  reading  is  that  the  eye  fixations 
do  not  progress  continuously  across  a  line,  hut  that  their   progress  is 
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Fig.  10. — Relation  of  eye-voice  span  to  average  number  of  fixations  per  line — all 
subjects.  By  eye-voice  span:  average  eye-voice  span  shown  on  horizontal  axis; 
average  number  fixations  per  line  on  vertical  axis.  By  number  of  fixations:  average 
number  of  fixations  per  line  on  horizontal  axis;  average  eye-voice  span  on  vertical  axis. 


interrupted  from  time  to  time  by  backward  or  regressive  movements. 
The  number  and  length  of  these  regressive  movements  varies  with  differ- 
ent subjects,  but  they  are  found  on  the  records  of  all  readers.  The 
backward  movement  of  the  eye  is  evidence  that  the  reader  has  not 
grasped  the  entire  meaning  of  the  words  which  the  eye  has  passed  over 
and  that  a  second  fixation  is  needed. 

It  would  be  expected  that  subjects  having  a  wide  eye-voice  span 
would  be  able  to  get  the  meaning  of  a  sentence  with  fewer  regressive 
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movements  than  those  keeping  the  eye  and  voice  close  together.  Accord- 
ingly, a  study  was  made  of  the  relation  of  the  eye-voice  span  to  the  num- 
ber of  regressive  movements  per  line.  The  results  appear  in  Table  XI. 
No  consistent  relationship  is  shown  by  this  table,  except  that  the  sub- 
jects having  the  largest  number  of  regressive  movements  have  a  some- 
what narrower  span. 

The  fact  that  no  correlation  was  made  apparent  by  this  method  of 
comparison  indicates  that  either  none  existed  or  that  complicating 
factors  were  off-setting  each  other.  If  the  plates  reproduced  in  the  first 
part  of  this  chapter  are  studied,  it  will  ])c  seen  that  there  are  different 
kinds  of  regressive  movements. 

Plates  VI  and  VII  will  serve  to  illustrate  these  different  types  of 
regressive  movements.     Plate  VI  shows  that  this  reader  makes  a  great 

TABLE  XI 

Relation  of  Eye- Voice  Span  to  Number  of  Regressive 
Movements  per  Line 


Number  of  Subjects 


7 
29 
10 
6 
o 
2 


Average  Number 

Regressive  Movements 

per  Line 


0-0 
I-I 

2-2 


Average  Eye-Voice 
Span 


12.9 
12.8 
13.2 
10. o 


5-7 


many  regressive  movements,  averaging  5 . 8  per  line.  If  the  serial  order 
of  the  fixations  is  followed  it  will  be  observed  that  there  is  a  continual 
forward  and  backward  movement  all  along  the  line.  Of  the  first  10 
fixations  in  the  first  line  5  are  preceded  by  regressive  movements. 
Eleven  fixations  with  5  regressive  movements  are  required  to  recognize 
the  first  three  words.  The  cause  of  such  regressive  movements  is  not 
that  the  eye  passes  over  words  too  rapidly  and  returns  to  observe  some 
part  which  has  been  overlooked,  but  a  general  confusion  and  inability 
to  recognize  the  words  after  the  eye  has  seen  them.  This  kind  of 
regressive  movement  is  the  mark  of  very  poor  reading  ability. 

Plate  VH  shows  the  record  of  a  subject  who  also  has  a  large  number 
of  regressive  movements,  averaging  3 .  i  per  line.  It  is  plainly  evident, 
however,  that  these  backward  movements  are  of  an  entirely  different 
type  from  those  in  Plate  VI.     In  the  first  line  the  movement  from 
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lixalioii  5  lo  lixalioii  (>  is  in  llie  l)ack\viir(l  (lircction.  'I'hc  reason  for 
this  appears  to  he  thai  \\\v  eye  hcis  attcm|)tc(l  too  niuch  in  trying  to 
linish  the  Wwc  l)\  one  lixatioii  alter  nunilxr  4.  It  risked  a  long  jump, 
failed  to  grasj)  the  entire  nieaning,  and  moved  l)ack  to  pick  uj)  the  part 
missed,  (lood  reading  demands  that  the  jump  from  fixation  to  fixation 
he  as  long  as  ])ossil)le.  This  reader  attempts  very  long  eye-movements 
all  through  tiie  selection.  Occasionally  he  fails  to  grasp  as  much  as  the 
eye  covers  and  the  eye  must  make  a  regressive  movement  to  recover 
the  words  missed.  In  such  a  situation,  a  regressive  movement  is  a 
characteristic  of  good  rather  than  of  poor  reading.  It  is  just  the  opposite 
of  the  practice  of  the  reader  shown  in  Plate  VI.  For  him,  the  regres- 
sive movements  were  not  the  result  of  attempting  too  long  an  eye- 
movement,  hut  were  caused  by  the  necessity  of  seeing  every  detail  of 
a  word  before  being  able  to  recognize  it.  The  important  facts  about 
regressive  movements  are  neither  their  number  nor  their  length,  but  are 
rather  concerned  with  the  eye-movements  which  precede  them.  A 
study  of  regressive  movements  must,  therefore,  be  based  upon  the 
preceding  eye-movements.  Subject  E6,  shown  in  Plate  VII,  made  16 
regressive  movements.  Of  these,  nine  followed  eye-movements  of 
more  than  ordinary  length,  being  in  terms  of  letter-spaces:  9-9-1  i-i 2- 
13-15-16-16  and  20.  Backward  eye-movements  were  necessary  for 
this  subject  because  the  eye  had  attempted  to  cover  too  long  a  distance 
in  the  preceding  movement.  But  the  effort  to  cover  a  long  distance  is 
certainly  desirable  and  is  characteristic  of  a  mature  reader.  Compare 
the  record  of  this  reader  with  that  of  Subject  E3,  shown  in  Plate  VI. 
This  subject  made  29  regressive  movements,  and  the  ten  longest  eye- 
movements  preceding  them  are  as  follows:  8-6-5-5-4-4-4-4-4  and  3. 
It  cannot  be  said  that  this  subject  needed  to  make  backward  move- 
ments because  he  attempted  too  much.  His  regressive  movements 
were  caused  by  an  entirely  different  reason,  and  they  must  be  classified 
as  a  different  type  from  those  of  Subject  E6. 

Such  facts  as  the  above  make  it  clear  that  regressive  movements 
cannot  be  treated  as  if  they  were  all  of  the  same  nature.  They  must 
be  analyzed  into  their  various  types  and  each  type  treated  separately. 
For  the  purpose  of  this  study,  those  regressive  movements  are  most 
important  which  are  caused  by  the  eye  attempting  to  cover  too  much 
and  failing  in  the  attempt.  It  would  be  expected  that  a  reader  having 
a  wide  eye-voice  span  would  make  a  larger  proportion  of  this  type  of 
regressive  movements  than  of  any  other.  Accordingly  a  comparison 
was  made  to  see  what  relation  existed. 
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The  records  of  each  of  the  subjects  were  studied  and  the  length  of 
each  eye-movement-just-preceding-a-regressive-movement  was  tabu- 
lated. It  was  found  that,  for  the  elementary  subjects,  the  good  readers 
had  an  average  length  of  this  eye-movement  of  8.6  letter-si)aces  as 
compared  with  5 . 7  spaces  for  the  poor  readers.  This  led  to  a  further 
analysis  of  the  material.  A  tabulation  of  the  average  length  of  the 
eye-movements-just-preceding-regressive-movements  for  all  fifty-four 
subjects  showed  that  the  median  length  of  these  movements  was  7  letter- 
spaces  and  that  the  upper  quartile  included  all  averages  greater  than 

8  letter-spaces.  Since  this  analysis  is  concerned  only  with  regressive 
movements  which  are  caused  by  the  eye  attempting  too  great  a  move- 
ment, the  eye-movements  falling  in  this  upper  quartile,  those  9  or  more 
letter-spaces  in  length,  were  selected  for  study.  Accordingly,  a  tabula- 
tion was  made  of  the  percentage  of  those  eye-movements  which  were 

9  or  more  letter-spaces  in  length.  Since  all  of  these  eye-movements 
were  among  the  upper  25  per  cent  of  the  total  in  length,  the  regressive 
movements  following  them  can  be  attributed  to  an  attempt  to  make 
too  long  a  movement  of  the  eye.  A  comparison  can  therefore  be  made 
showing  the  relation  of  eye-voice  span  to  this  particular  type  of  regres- 
sive movement. 

This  comparison  is  shown  by  Table  XII  and  Figure  11.  In  this 
table  the  first  column  gives  the  number  of  subjects  in  each  division. 
The  second  column  gives  the  percentage  of  eye-movements-just- 
preceding-regressive-movements  9  or  more  letter-spaces  in  length. 
The  third  column  gives  the  average  eye-voice  span  for  those  subjects 
corresponding  to  each  percentage.  The  table  should  be  read  as  follows: 
There  are  16  subjects  having  from  o  to  9  per  cent  of  their  eye-movements- 
just-preceding-regressive-movements  9  or  more  letter-spaces  in  length, 
and  their  average  eye-voice  span  is  10.5  letter-spaces;  there  are  3 
subjects  having  from  10  to  19  per  cent  of  their  eye-movements-just- 
preceding-regressive-movements  9  or  more  letter-spaces  in  length,  and 
their  average  eye-voice  span  is  7 . 9  letter-spaces.  Figure  1 1  shows  the 
data  graphically.  The  dotted  part  at  the  upper  end  of  the  curve  signilies 
that  only  a  limited  number  of  subjects,  one  for  each  position,  is  repre- 
sented. The  dotted  line  at  the  beginning  of  the  curve  signilies  that  the 
first  figure  is  a  complex  and  needs  further  analysis.  Some  of  the  sub- 
jects having  from  o  to  9  per  cent  of  their  eye-movements-just-preceding- 
regressive-movements  9  or  more  letter-spaces  in  length  should  not 
properly  be  used.  There  are  five  good  readers  having  o  per  cent  of 
these  long  eye-movements  because  they  have  only  a  few  regressive 
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nu)\ciiH'iUs  ol  ail}'  kind.  I'licsc  \\\v  subjects  h.'ivct  an  average  of  less 
ihaii  one  rcp;ressivc  movcnunt  jxr  line.  Willi  this  allowance  for  ihe 
first  nunihiM-,  the  curNi'  is  a  true  representation  of  the;  reJalion  of  the 
eye-voice  span  lo  the  regressive  movements  caused  1)\'  too  long  an  eyc- 
niovcmenl-just-preceding-a-regressive-movement. 

TABLE  XII 

Relation   of    Eye-Voice   Span  to  Eye-Movements-Just- 
Pkkceding-Rkgkkssive-Movements — All  Suhjects 


Number  of 

Subjects 

PercentaRC  of  RcRrcssive 

Movements  Prcccdefl 

by  Very  LoriK 

Eye-Movements 

Average  Eye-Voice 
Span 

i6 

3 

9 

0-9 
10-19 
20-29 

30-39 
40-49 

50-59 
60-69 
70-79 
80-89 

10.5 

7-9 

10.  7 

II-5 
14.9 
16.6 

C 

8 

6 

c 

16.0 

I 

13-7 
13-9 

I 

0-9         10-19        20-29      30-39       40-49       50-59       60-69       70-79      80-89 

Fig.  II. — Relation  of  eye-voice  span  to  eye-movements-just-preceding- regressive- 
movements — all  subjects.  Average  eye-voice  span  on  vertical  axis.  Percentage  of 
very  long  eye-movements-just-preccding-regrcssive-movements  on  horizontal  a.xis. 
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This  correlation  makes  it  clear  that  this  type  of  regressive  movement 
Is  an  indication  of  mature  reading  habits,  and  that  it  is  a  characteristic 
of  good  readers  to  risk  a  long  eye-movement.  It  also  makes  it  clear 
that  the  regressive  movements  of  subjects  having  a  wide  eye-voice  si)an 
are  caused  in  a  greater  percentage  of  cases  by  attemi)ting  a  long  eye- 
movement,  while  those  regressive  movements  of  subjects  having  a 
narrow  eye-voice  span  are  caused  more  often  by  confusion  in  reading 
and  other  unanalyzed  difficulties.  In  the  first  case  the  regressive  move- 
ments are  sacrifices  made  in  an  effort  to  use  a  longer  eye-movement; 
in  the  second  case  they  are  in  most  instances  merely  attempts  to  correct 
difficulties  which  should  never  exist  and  which  are  not  common  among 
mature  readers. 

SUMMARY    OF    ANALYSIS    OF    EYE-VOICE    SPAN 

The  relations  of  the  eye-voice  span  to  other  factors  of  reading  as 
described  in  this  chapter  may  be  summarized  as  follows: 

1.  There  is  a  positive  correlation  between  a  wide  eye-voice  span 
and  mature  reading.  The  average  span  for  good  readers  is  greater  than 
that  of  poor  readers  in  every  school  grade. 

2.  The  development  of  the  eye- voice  span  through  the  school  period 
does  not  show  a  consistent  increase  from  grade  to  grade,  but  is  very 
irregular.  The  average  span  for  the  high  school  is  greater  than  that  of 
the  elementary  school.  The  average  span  of  the  adult  subjects  is 
greater  than  that  of  those  from  the  high  school.  But  some  good  readers 
from  the  elementary  school  have  a  span  greater  than  most  of  the  high- 
school  subjects. 

3.  The  width  of  the  eye- voice  span  shows  little  correlation  with 
position  in  the  line,  except  that  the  span  at  the  end  of  a  line  is  slightly 
narrower.  A  high  correlation  is  shown  between  eye-voice  span  and 
position  in  the  sentence.  The  average  width  of  the  span  at  the  begin- 
ning of  a  sentence  is  greater  than  at  the  end  of  the  sentence  by  46  per 
cent,  while  the  average  within  the  sentence  is  greater  than  that  at  the 
end  by  23  per  cent.  These  percentages  are  for  all  fifty-four  subjects 
including  both  good  and  poor  readers. 

4.  A  comparison  of  reading  rate  with  eye-voice  span  shows  that 
rate  of  reading  and  width  of  eye-voice  span  increase  together.  There 
is  a  high  positive  correlation  between  these  two  factors  of  reading. 

5.  A  negative  correlation  exists  between  the  eye- voice  span  and  the 
number  of  fixations  per  line.  As  the  span  increases  in  width  the  num- 
ber of  fixations  per  line  decreases. 
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6.  Link'  lont'lalion  is  fvidc-nt  hrlwccn  cyc-voicx'  sj)an  and  tlic 
numljcr  of  rcj^rcssi\c  movements  per  line.  However  if  the  regressive 
movements  are  analyzed  into  tluir  various  tyj)es,  a  positive  correlation 
is  shown  hi'lween  e\-e-\'oi(e  s()an  and  that  type  of  regressive  move- 
ments caused  hy  too  lonii;  a  forward  sweep  of  the  eye.  As  the  width 
of  the  eye-voice  sj)an  increases,  the  percentage  of  regressive  move- 
ments caused  by  this  ha])it  of  attempting  a  long  forward  movement 
increases.  This  tyj)e  of  regressive  movements  must  be  considered  as  a 
characteristic  of  mature  reading. 

This  study  shows  that  a  wide  eye-voice  span  occurs  in  common 
with  good  quality  of  reading,  rapid  rate  of  reading,  a  small  number  of 
fixations  per  line,  and  a  certain  type  of  regressive  movements.  All  of 
these  qualities  may  be  described  as  characteristic  of  a  mature  reader. 
It  is  also  evident  from  the  data  shown  that  a  narrow  eye-voice  span 
occurs  with  a  poor  quality  of  reading,  a  slow  rate,  a  large  number  of 
fixations  per  line,  and  a  larger  percentage  of  a  type  of  regressive  move- 
ments which  are  not  characteristic  of  good  reading.  These  qualities 
may  be  considered  as  characteristic  of  persons  whose  reading  habits  are 
immature. 

The  results  of  the  preceding  analysis  make  it  very  clear  that  the 
development  of  a  wide  eye-voice  span  is  a  significant  element  in  oral 
reading.  As  will  be  shown  later,  in  silent  reading  a  similar  meaning- 
recognition  span  exists  which  appears  to  be  closely  related,  in  its  develop- 
ment, to  the  eye-voice  span.  Since  the  width  of  eye- voice  span  is  a 
factor  of  mature  reading  it  should  receive  very  definite  attention  in 
methods  of  teaching  reading.  However,  it  is  difficult  to  find  any  allusion 
to  the  subject  in  any  of  the  method  texts  or  manuals.  No  evidence 
can  be  found  that  elementary  teachers  in  the  public  schools  give  any 
attention  to  the  problem  in  their  teaching,  probably  because  no  specific 
methods  are  available  for  dealing  with  it.  Expert  teachers  of  primary 
reading  have  worked  out  a  few  devices,  based  upon  rapid  scanning  of 
phrases  and  the  use  of  familiar  material,  which  they  use  in  their  own 
classes,  but  they  say  that  there  is  nothing  available  in  the  literature  of 
reading  methods  which  deals  specifically  with  training  for  a  wider  eye- 
voice  span.  It  is  not  the  function  of  this  investigation  to  devise  methods 
of  teaching,  but  it  is  in  place  to  state  that  here  is  a  significant  factor  of 
reading  which  is  in  need  of  specific  training  methods.  The  problem  is 
to  devise  methods  which  will  develop  a  habit  of  pushing  the  eye  farther 
ahead  of  the  voice  in  order  that  there  may  be  an  interpretation  of 
meaning  in  larger  units. 


CHAPTER  III 

CONTINUOUS  RELATIONSHIP  OF  EYE  AND  VOICE 

In  the  preceding  chapter  an  analysis  was  made  of  the  characteristics 
of  the  eye-voice  span  at  certain  positions  in  the  selections  used.  It  is 
desirable  to  know  the  characteristics  of  the  span  at  every  word  and 
every  fixation  rather  than  simply  at  intervals  through  a  paragraph. 
Such  an  analysis  is  of  interest  for  two  reasons:  first,  it  shows  the  con- 
tinuous relationship  of  the  eye  and  voice  and  the  manner  i;i  which  the 
variations  in  the  width  of  the  span  take  place,  and  secondly,  it  explains 
in  a  measure,  the  behavior  of  the  eye  during  the  very  long  fixation 
pauses  which  occasionally  occur.  Such  an  analysis  as  just  described 
will  be  presented  in  this  chapter. 

METHOD 

It  has  been  explained  that  a  dictaphone  record  was  taken  of  the 
oral  reading  of  each  subject  at  the  time  the  eye-movements  were  photo- 
graphed. By  means  of  the  electric  bell  and  reversed  camera  shutter, 
described  in  the  introduction,  it  was  possible  to  synchronize  the  voice 
with  the  eye-movement  record  on  the  film.  By  this  means  the  position 
of  the  eye  and  voice  at  the  same  instant  could  be  determined  at  intervals 
through  the  reading.  These  locations  were  shown  in  the  plates  in  the 
preceding  chapter.  By  using  these  locations  as  basic  points,  the  rela- 
tion of  the  eye  and  voice  at  any  succeeding  point  could  be  determined  by 
measuring  equal  units  of  time  from  these  bases.  The  installation  of  a 
special  spring  motor  in  the  dictaphone,  which  runs  with  uniform  speed 
from  revolution  to  revolution,  insures  accuracy  for  the  voice  measure- 
ment. The  measurement  of  time  for  the  eye  is  accomplished  by  adding 
together  the  duration  of  the  fixations,  while  for  the  voice  it  is  measured 
by  taking  the  time  with  a  stop-watch  from  the  basic  points  to  each  of 
the  following  words  as  they  are  pronounced  on  the  dictaphone  record. 
This  method  will  be  made  clear  in  the  next  paragraph  by  reference  to  a 
diagram  in  one  of  the  plates. 

Plate  XXI  shows  the  record  of  Subject  Hi,  a  good  reader  from  the 
freshman  class.  The  selection  has  been  duplicated  in  parallel  lines  in 
order  to  show  the  eye-voice  relationship  more  clearly.     The  upper  line 
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of  [hv  i)airs  nia\'  Ix.'  called  tin-  cyi'-linc,  and  shows  the  j)osilioii  and  dura- 
tion of  i'\i-  fixations  in  tlu-  same  manner  as  in  all  of  the  |)receding  plates. 
'I'he  lower  line  of  the  i)airs  may  be  called  the  voice-line.  The  diagonal 
lines  connect  the  ])ositions  of  the  eye  and  voice  for  every  fixation. 

Tn  the  record  shown  in  IMate  XXT,  the  positions  of  the  eye  and  voice 
were  synchronized  first  as  the  voice  was  pronouncing  the  word  ''two" 
in  line  i.  As  the  voice  began  to  pronounce  "two"  the  eye  was  fixated 
on  the  last  letter  of  the  word  ''were,"  which  is  the  fifth  fixation  in  the 
line.  These  two  points  may  therefore  be  taken  as  a  base  of  measure- 
ment for  the  determination  of  the  relative  positions  of  the  eye  and 
voice  at  the  succeeding  words  and  fixations.  It  will  be  observed  by 
reference  to  the  plate,  that  34  (20+14)  fiftieths  of  a  second  elapsed  dur- 
ing fixations  5  and  6.  The  time  on  the  stop-watch  showed  that  at  a 
point  34  fiftieths  of  a  second  after  beginning  to  pronounce  "two,"  the 
\'oice  had  not  begun  to  pronounce  the  next  word,  indicating  that  fixa- 
tions 5  and  6  were  both  made  during  the  time  used  by  the  voice  in 
reading  the  word  "two."  From  fixation  5  to  the  end  of  fixation  7  a 
time  of  57  (20+14+23)  fiftieths  of  a  second  elapsed.  The  record  from 
the  stop-watch  and  the  dictaphone  showed  that  during  the  interval  from 
34  fiftieths  of  a  second  to  57  fiftieths,  the  voice  had  pronounced  the 
words  "men"  and  "were."  By  a  continuation  of  this  form  of  analysis, 
the  relative  positions  of  the  eye  and  voice  were  located  for  every  word 
and  every  fixation. 

The  accuracy  of  the  dictaphone  time  record  was  made  possible  by 
the  installation  of  a  special  motor  which  runs  with  constant  speed  from 
revolution  to  revolution.  Only  a  limited  number  of  subjects  were 
given  this  form  of  analysis  because  of  the  fact  that  the  method  is  exceed- 
ingly tedious  and  time-consuming,  and  also  because  such  a  form  of 
analysis  can  only  be  applied  to  film  and  dictaphone  records  which  are 
perfect  in  every  detail.  The  records  of  nine  subjects  are  shown  in 
Plates  XXI-XXIX. 

EXPLANATION    OF    TYPICAL   PLATES 

The  plates  may  be  interpreted  either  with  reference  to  the  eye-line 
or  the  voice-line.  Arrow  heads  are  inserted  for  the  first  few  lines  of 
Plate  XXI  indicating  the  direction  of  the  eye  fixations  from  the  location 
of  the  voice.  This  plate  should  be  read  by  following  the  voice-line. 
While  the  voice  was  pronouncing  the  word  "two"  the  eye  was  covering 
fixations  5  and  6,  as  shown  by  following  the  diagonal  lines  leading  from 
"two."     While  the  voice  was  pronouncing  "men"  the  eye  was  located 
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at  tixation  7.  As  the  voice  was  saying  *'were"  the  eye  was  still  located 
at  fixation  7.  While  the  voice  was  pronouncing  the  word  "seated" 
the  eye  was  fixated  at  8.  While  the  voice  was  saying  "at,"  "a,"  and 
the  first  part  of  "table,"  the  eye  was  located  at  the  ninth  fixation,  but 
before  the  voice  finished  "table"  and  started  on  the  next  word  the  eye 
had  moved  on  to  fixation  10  in  the  first  line  and  then  to  fixations  1,2, 
and  3  in  the  second  line.  The  voice  was  evidently  lagging  at  this  point. 
As  the  voice  was  pronouncing  "upon"  and  the  first  part  of  "which," 
the  eye  was  at  the  fourth  fixation  of  the  second  line.  While  the  voice 
was  finishing  the  word  "which"  and  saying  "many  books  and  papers," 
the  eye  was  held  steadily  at  the  fifth  fixation  in  the  second  line.  This 
fixation  was  much  longer  than  the  average,  lasting  for  44  fiftieths  of  a 
second.  The  voice  moved  over  all  or  part  of  five  words  during  this 
fixation,  making  the  eye- voice  span  at  the  end  of  the  fixation  22  letter- 
spaces  narrower  than  it  was  at  the  beginning. 

All  of  the  plates  are  to  be  read  in  the  same  manner.  The  positions 
of  the  eye,  while  the  voice  is  pronouncing  any  word,  may  be  found  by 
following  the  diagonal  lines  leading  from  that  particular  word  to  the 
eye-fixations.  The  position  of  the  voice,  while  the  eye  is  at  any  fixa- 
tion, may  be  likewise  determined  by  following  the  diagonal  lines  leading 
from  that  particular  fixation  to  the  words  in  the  voice- line.  The  length 
of  tne  eye-voice  span  may  be  found  by  counting  the  number  of  letter- 
spaces  in  the  interval  between  the  position  of  the  voice  and  the  eye. 
If  the  voice  moves  over  more  than  one  word  during  a  single  fixation 
there  will  be  a  maximum  and  a  minimum  span,  with  a  range  between 
the  spans  equal  to  the  distance  covered  by  the  voice  while  the  eye  is 
stationary.  This  maximum  and  minimum  span  is  well  illustrated  in 
the  second  line  of  Plate  XXI.  At  fixation  5  in  this  line  the  eye  remained 
fixated  while  the  voice  covered  several  words.  From  the  position  of 
the  voice  to  that  of  the  eye  at  the  beginning  of  the  fixation  there  is  a 
span  of  36  letter- spaces,  while  the  distance  between  the  voice  and  the 
eye  at  the  end  of  the  fixation  is  only  14  letter-spaces.  In  this  case 
the  maximum  span  is  36,  the  minimum  span  is  14,  and  the  range  of 
the  movement  of  the  voice  during  the  fixation  is  22  letter-spaces.  The 
average  span  at  this  position  would  be  25  letter-spaces. 

In  the  third  line  of  Plate  XXI  an  infrequent  type  of  eye-movement 
occurs  which  will  need  explanation.  Between  the  second  and  fourth 
fixations  in  this  line  the  eye  made  a  long  sweep  to  the  right,  placing 
the  third  fixation  nearly  at  the  end  of  the  line.  An  examination  of  the 
film  will  show  that  there  was  also  an  upward  movement  of  the  eye, 
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which  iiulicalcs  ihaL  instead  ol  lixatioii  ■;  hcini;  a  long  h)(>k  aiicaH,  it 
was  really  a  rej^ressivc  movement  back  to  the  end  of  the  preceding  line. 
This  is  indicali'd  in  the  phile  I)y  dolled  hues,  showing  ihat  whih'  this 
lixation  occurri'd  (hning  (he  series  for  line  3,  it  was  ])r()perly  a  fixation 
hack  uj)on  line  2.  'I'his  type  of  movement  occurred  at  intervals  in  the 
reading  of  many  of  the  subjects. 

A  comparison  of  the  records  in  IMates  XXI-XXIX  will  bring  out 
the  many  \ariations  in  eye- voice  relationship,  and  will  also  show  the 
])oints  of  general  similarity.  The  elastic  nature  of  the  eye-voice  span 
is  clearly  indicated  and  the  effect  of  position  in  the  sentence  and  line 
can  be  observed  in  detail.  The  efTect  of  the  three  difficult  words  intro- 
duced in  lines  5  and  6  is  cjuite  marked,  causing  an  immediate  break  in 
the  habitual  eye-voice  relation  and  reducing  the  span  to  nearly  zero. 

An  opportunity  is  afTorded  here  to  check  the  validity  of  the  method 
of  computing  the  average  span  from  a  few  positions  in  the  selection,  as 
was  done  in  the  preceding  chapter.  A  comparison  shows  that  when 
the  average  span  for  every  fixation  is  used,  the  average  span  for  the 
selection  is  a  little  wider  than  when  computed  from  the  eight  or  nine 
positions  in  the  paragraph.  For  Subjects  Hi  and  Ei,  Plates  XXI  and 
XXVni,  the  average  span  obtained  by  using  every  fixation  was  3 . 2 
letter-spaces  longer  than  when  averaged  from  the  nine  positions  in  the 
paragraph.  The  reason  for  this  difference  is  easily  explained.  The 
average  eye-voice  span  for  the  end  of  a  sentence  was  found  to  be  much 
narrower  than  for  other  points  in  the  selection.  For  the  eight  positions 
used  in  the  elementary-school  selection,  two  were  at  or  near  the  end  of 
a  sentence.  The  average  for  the  selection,  therefore,  was  influenced  by 
25  per  cent  of  the  samples  representing  eye-voice  spans  which  varied 
from  the  average  more  than  did  the  other  75  per  cent.  In  the  whole 
elementary  selection  there  were  only  three  sentences  and  consequently 
only  a  few  words  influenced  by  being  in  that  position.  However, 
there  were  forty-three  words  in  the  entire  selection,  which  very  materially 
reduced  the  influence  which  the  narrower  span,  at  the  end  of  sentences, 
would  have  on  the  general  average.  The  same  would  be  true  for  the 
high-school  selection.  Since  it  has  been  shown  that  the  relative  shorten- 
ing of  the  span  at  the  end  of  a  sentence  is  more  evident  with  good  than 
wdth  poor  readers,  and  since  both  Subjects  Hi  and  Ei  are  good  readers, 
the  error  in  the  averages  for  the  poor  readers  would  be  still  less  than 
for  these  two  subjects.  Whatever  small  amount  of  error  does  exist  for 
the  sampling  method,  it  would  affect  the  results  of  the  preceding  chapter 
in  only  one  respect:  it  would  slightly  enlarge  the  difference  in  the  width 
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of  span  which  was  shown  to  exist  between  the  good  and  the  [KK>r  readers. 
It  would  have  no  influence  on  the  other  results  since  they  are  all  in  the 
nature  of  relative  comparisons  and  whatever  difference  exists  would 
exist  for  the  whole  group. 

ELASTIC    NATURE    OF    THE    EYE-VOICE    SPAN 

One  of  the  characteristic  features  of  the  eye-voice  span  is  its  varia- 
tion in  width  from  word  to  word  through  the  selection.  The  span  is 
sometimes  very  wide  and  sometimes  narrow,  apparently  expanding  and 

TABLE  XIII 
Elasticity  of  Eye-Voice  Span — Subject  Hi 


Line  and  Fixation 
Number 


II-I 
II-2 

n-3 

II-4 

n-5 

II-6 

III-I 

I II- 2 

III-3 
III-4 

in-5 

III-6 
III-7 
III-8 
1 1 1-9 

IV-i 
IV-2 
IV-3 
IV-4 
IV-5 
IV-6 

IV-7 

XI-i 
XI-2 
XI-3 
XI-4 
XI-5 
XI-6 
XI-7 


Maximum  Eye- 
Voice  Span 


i8 
15 
24 
32 
36 
18 

21 
16 
7 
24 
14 
17 
27 
32 
13 

30 

24 

21 

24 
24 
26 

25 

44 
41 
39 
45 
46 

5 
36 


Minimum  Eye- 
\'oice  Span 


17 
14 
23 
25 
13 

10 

19 
14 

5 
22 

II 

15 

19 

21 

6 

29 
II 
12 
10 
23 
23 
17 

34 
31 
37 
41 
37 
2 
29 


Range  of  Span 

Length  of  Fixation 

I 

12 

I 

10 

I 

14 

7 

9 

23 

44 

8 

13 

2 

7 

2 

7 

2 

II 

2 

II 

3 

II 

2 

13 

8 

14 

II 

IS 

7 

16 

I 

14 

13 

22 
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20 

14 

32 

I 

17 

3 

12 

8 

6 

10 

12 

10 

12 

2 

9 

4 

7 

9 

14 

■3 

10 

7 

II 

contracting  according  to  the  demands  made  by  the  material  read. 
Table  XIII  shows  this  elastic  nature  of  the  span  for  four  lines  of  the 
reading  of  Subject  Hi.  This  table  gives  the  maximum  and  the  mini- 
mum eye-voice  span,  the  range,  and  the  duration  of  the  pause  for  each 
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fixation  in  lines  2,  3,  4,  and  11.  Tn  the  second  line  llie  maximum  span 
is  comparalixely  small,  tiun  lar^'c  and  finally  small  a^ain.  In  the 
fourth  line  the  maximum  si)an  is  widi-  for  cxery  fixation  hut  the  minimum 
span  shows  considerable  variation.  In  line  i  i  there  is  an  excej)ti()nally 
wide  inaxiinuni  span  for  e\('r\'  lixation  e.\(  (.'|)t  the  sixth.  The  reason' for 
this  \ariati()n  is  that  lixation  (>  makes  a  lon^  regressive  movement  which 
cuts  the  span  nearly  to  zero.  The  eye-voice  span  of  this  subject  shows 
an  elasticity  both  within  the  line  and  from  line  to  line.  The  relation 
of  the  eye  and  \()ice  is  apparently  adjusted  according  to  the 
demands  made  upon  the  reader  by  the  material.  As  noted  in 
the  ])rece(ling  chapter,  the  beginning  and  end  of  a  sentence 
demand  a  different  tyi)e  of  eye-voice  span.  There  are  without  doubt 
other  factors  which  influence  the  width  of  the  span,  among  which  difficult 
words  and  difficult  meaning  would  have  a  place.  It  has  already  been 
shown  that  the  eye-voice  span  of  the  immature  reader  is  narrow,  while 
pupils  with  more  mature  reading  habits  have  a  wider  span.  An  exami- 
nation of  Plates  XXI,  XXII,  XXIV,  and  XXV  shows  very  clearly 
that  when  the  difficult  words  in  lines  5  and  6  are  encountered  the  sub- 
jects who  are  mature  readers  return  at  once  to  a  type  of  reading  which 
can  be  described  as  less  advanced  and  keep  their  eye  and  voice  very 
close  together.  The  elastic  nature  of  the  eye-voice  span  is  very  evident 
when  such  difficult  words  are  encountered.  A  more  detailed  anaylsis 
of  the  reaction  to  difficult  words  will  be  given  in  the  latter  part  of  this 
chapter. 

RELATION    or    EYE-VOICE    SPAN    TO    LENGTH   OF    FIXATIONS 

An  examination  of  the  records  of  the  subjects  used  in  this  investi- 
gation will  show  that  while  the  median  duration  of  a  fixation  pause 
varies  from  9  to  13  fiftieths  of  a  second,  there  frequently  occur  fixations 
which  are  very  much  longer.  A  tabulation  of  the  fixation  pauses  of 
nineteen  high-school  subjects  shows  an  average  for  each  subject  of 
14  fixations  which  are  more  than  20  fiftieths  of  a  second  in  length. 
The  length  of  these  long  fixations  varies  from  20  to  93  fiftieths  of  a 
second.  This  unusual  behavior  on  the  part  of  the  eye  calls  for  an 
explanation.  It  was  thought  that  an  analysis  of  the  continuous  rela- 
tionship of  the  eye  and  voice  might  help  to  explain  the  long  fixations 
by  showing  what  the  voice  was  doing  during  those  comparatively  long 
intervals.  The  cause  of  these  long  fixations  may  be  due  to  a  number 
of  factors.  One  possible  hv^^othesis  is  that  a  long  fixation  occurs  when 
the  eye  reaches  too  great  a  distance  ahead  of  the  voice,  and   that  the 
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eye  remains  fixated  until  the  voice  catches  up  to  a  convenient  position, 
when  the  eye  moves  forward  again.  In  terms  of  this  hypothesis  a 
long  fixation  would  mean  a  period  during  which  the  voice  was  trying  to 
catch  up  with  the  eye. 

In  order  to  test  this  hypothesis  a  study  was  made  of  the  ten  longest 
and  ten  shortest  fixations  for  each  of  ten  subjects.  The  average  maxi- 
mum and  minimum  spans  and  the  range  were  tabulated  for  each  sub- 
ject. If  the  hypothesis  were  true,  the  maximum  span  and  the  range 
should  be  greater  for  the  long  fixations  than  for  the  short  ones.  Such 
a  condition  would  be  evidence  that,  in  case  of  the  long  fixations,  the 
eye  had  been  leading  by  too  wide  a  span  and  that  a  long  fixation  was 
provided  for  the  voice  to  catch  up.  The  result  of  the  comparison  of 
the  fixations  of  the  ten  subjects  is  given  in  Table  XIV.     The  table 

TABLE  XIV 
Relation  of  Eye- Voice  Span  to  Length  of  Fixations 


Ten  Longest  Fixations 

Ten  Shortest  Fixations 

Subject 

Maximum 
Span 

Minimum 
Span 

Range 

Maximum 
Span 

Minimum 
Span 

Range 

Ei 

18.6 
14.9 
14. 1 
27.7 
18.9 

31-4 
22.8 
22.5 
20.8 
20.4 

II. 9 
8.1 

9-3 
16.0 
10.  7 
21 .6 
II. 8 
139 
II-3 
II-5 

6.7 
6.8 
4.8 

II. 7 
8.2 
9.8 

II  .0 
8.6 

9-5 
8.9 

15-3 
16.7 

13-8 
29.6 
17.6 

25-9 
23.0 

I5-0 
18.6 
20.0 

13-4 
13 -5 
II. 6 

24-3 
150 
22.0 
19.6 
12.  2 

15-2 

17.0 

1.9 

Ek 

3-2 

E8 

2.2 

Hi 

5-3 

H<; 

2.6 

H8 

3-9 

Hio 

H22 

H23 

A^ 

3-4 
2.8 

3-4 
30 

Average. . . 

21 . 2 

12.6 

8.6 

19.6 

16.4 

3-2 

should  be  read  as  follows:  The  record  of  Subject  Ei  shows,  for  the 
ten  longest  fixations,  an  average  maximum  span  of  18.6  letter-spaces 
an  average  minimum  span  of  11. 9  letter-spaces,  and  a  range  of  6.7 
spaces;  and  for  the  ten  shortest  fixations,  a  maximum  span  of  15 . 3  letter- 
spaces,  a  minimum  span  of  13 .4  spaces  and  a  range  of  i  .9  spaces. 

The  averages  for  all  of  the  ten  subjects  do  not  fully  justify  the 
hypothesis.  The  maximum  span  for  the  long  fixations  is  greater  than 
that  for  the  short  fixations,  but  only  by  a  small  amount.  It  is  not  a 
satisfactory  explanation  to  say  that  an  average  span  of  21.2  letter- 
spaces  was  so  great  as  to  cause  a  very  long  fixation,  while  a  span  of  19.6 
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letter-spaces  was  not  found  inconvenient  and  was  accompanied  l)y  the 
shortest  I'lxalions.  'Hie  (hfference  is  not  great  enough  to  justify 
the  hypothesis,  and  the  conckision  must  be  drawn  that  width  of  eye- 
voice  span  is  at  least  not  a  large  factor  in  the  cause  of  long  fixations. 

The  average  range,  for  all  subjects,  for  the  long  fixations  is  8.6 
letter-spaces,  while  for  the  short  fixations  it  is  only  3 . 2  letter-spaces. 
This  cannot  be  regarded  as  an  explanation  of  the  cause  of  the  long 
fixations,  but  it  merely  shows  that  the  voice  is  moving  over  a  greater 
range  during  the  long  pauses. 

The  data  presented  in  Table  XIV  cannot  be  regarded  as  sufficient 
evidence  to  establish  a  causal  relationship  between  a  long  eye-voice 
span  and  a  long  fixation  pause.  When  the  span  becomes  too  long  for 
convenience  the  eye  seems  to  react  by  a  series  of  short  fixations  covering 
small  intervals  as  often  as  by  a  single  long  fixation.  The  eye  is  the 
controlling  factor  rather  than  the  voice,  and  other  factors  of  perception 
must  operate  to  lengthen  the  eye  pauses. 

A  cue  to  a  possible  cause  of  the  long  fixations  may  be  found  from 
another  source  than  the  eye-voice  span.  The  eye-movements  of  all 
high-school  subjects  were  radically  modified  when  the  three  difficult 
words  in  lines  5  and  6  were  reached.  These  words  were  new  to  all  of 
the  high-school  subjects.  Two  characteristic  differences  are  evident  in 
the  behavior  of  the  eye  toward  these  words.  The  number  of  fixations 
is  greater  and  the  percentage  of  long  fixations  is  larger  when  the  difficult 
words  are  encountered. 

Plate  XXX  shows  a  comparison  of  the  eye-movements  of  six  high- 
school  subjects  in  reading  these  three  words.  The  column  of  numbers 
at  the  right  of  the  plate  gives  the  median  length  of  all  fixations.  The 
first  line  of  the  plate  gives  the  record  of  Subject  Hi.  The  median 
length  of  the  fixations  of  this  subject  for  the  whole  selection  was  12 
fiftieths  of  a  second.  In  reading  these  words  13  of  the  17  fixations  are 
longer  than  the  median.  Of  these  13  fixations,  9  are  more  than  twice 
as  long  as  the  median  for  the  selection.  Subject  H5,  in  the  next  line, 
makes  23  fixations  on  the  three  words,  18  of  which  are  longer  than 
the  median.  Subject  Hio,  in  the  fourth  line,  makes  only  9  fixations  of 
which  6  are  greater  than  the  median.  Two  of  these  6  are  very  long, 
however,  being  67  and  72  fiftieths  of  a  second. 

The  results  shown  by  Plate  XXX  make  it  clear  that  difficult  w^ords 
are  one  cause  of  long  fixations.  They  suggest  that  an  explanation  of 
the  occurrence  of  long  fixations  may  be  found  in  the  content  of  the 
reading  selection.     In  order  to  test  this  possibility,  a  study  was  made  of 
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PLATE  XXX 

Hi     hypnai':ot;ic    hallucjir -ati  ons 
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y^      ^7  -^^^ 
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XI 
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Effect  of  new  and  difficult  words  upon  eye-movements.     Six  high-school  subjects 
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all  fixalii>ns  which  wvvv  longer  ihaii  20  lift  id  hs  of  a  second  in  the  records 
of  nineteen  sul)jects.  The  readings  of  these  nineteen  subjects  showed  a 
total  of  250  fixations  whic  li  were  over  20  fiftieths  of  a  second  in  length. 
The  selection  whiih  these  subjects  read  contained  ninety  words.  If  the 
long  fixations  simply  occurred  at  random  there  should  be  an  average  of 
2.Q  for  each  word  in  the  ])aragrai)h.  The  number  and  duration  of  these 
long  fixations,  for  each  word  in  the  selection,  are  given  in  Plate  XXX J. 
This  plate  shows  that  three  of  the  pauses  occurred  on  the  first  word, 
"the,"  and  that  their  duration  was  38,  22,  and  30  fiftieths  of  a  second. 
Only  one  long  fixation  occurred  on  the  word  ''two,"  three  fell  on  the 
word  ''men,"  two  on  "were,"  etc.  The  point  of  interest  in  the  plate  is 
that  the  long  fixations  are  not  distributed  in  a  random  fashion  with 
2.9  falling  on  each  word,  but  that  they  occur  much  more  frequently 
on  certain  words  than  on  others.  The  greatest  number  of  long  fixations 
fall  upon  the  words  "hyperaesthesia,"  "hypnagogic,"  and  "hallucina- 
tions," these  words  receiving  31,  22,  and  16  fixations  respectively. 
Since  these  are  the  most  difficult  words  in  the  paragraph,  there  can  be 
no  doubt  that  difficulty  is  one  factor  causing  long  fixation  pauses.  It 
will  be  noticed  that  thirteen  words  each  receive  as  many  as  six  or  more 
of  these  long  fixations.     These  words  are  underlined  in  the  plate. 

If  the  same  cause  operates  to  produce  long  fixations  on  all  of  the 
words,  there  must  be  some  point  of  difficulty  connected  with  the  words 
receiving  a  larger  number  of  such  pauses.  The  word  "consciousness" 
in  the  last  line  and  the  word  "grew"  following  it  appear  to  present 
difficulties.  This  is  doubtless  due  to  the  fact  that  "consciousness"  is 
not  a  common  word  to  high-school  pupils,  and  when  used  with  "grew" 
it  presents  an  idea  which  is  difficult  and  unfamiliar.  The  phrase 
"objects  need  not"  in  the  third  from  the  last  fine  presents  familiar 
words  in  an  unfamiliar  combination.  The  whole  quoted  sentence  con- 
tains a  difficult  thought,  and  by  the  time  this  phrase  is  reached  the 
difficulties  come  to  a  focus.  The  fact  that  "objects"  has  the  same  form 
both  as  a  noun  and  as  a  verb  may  add  to  the  confusion.  No  explana- 
tion is  offered  as  to  why  "namely"  in  the  eighth  line  should  receive  six 
long  fixations.  In  fine  6  the  word  "further"  is  not  as  common  with 
high-school  pupils  as  the  form  "farther"  which  might  account  for  the 
difficulty.  In  line  4  the  words  "began"  and  "read"  both  present  tense 
difficulties.  The  word  "began"  is  often  confused  with  "begun."  The 
word  "read"  is  spelled  alike  for  both  present  and  past  tense  but  is  pro- 
nounced differently  and  often  causes  trouble  in  reading.  No  explana- 
tion is  offered  for  the  word  "subject." 
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PLATE  XXXI 

The  two  men  were  seated  at  a  table  upon  wliich 

3ii  SLo  jLi  jLo  ^^  J.'         :l3  ^3 


X3L 

30 


2.3 


iLi 


J./ 
^7 


xo 


a.  o 


many    books    and    papers    were    scattered. 

36 


The 

3,1 


older 

man  t 

urne 

31 

-2^ 

XI 

30 

XI 

xz 

ZH 

^H 

xS 

3L0 

Xo 

3:l 

x3 

turned  to  a  pa^e  in   a   lar^e  book  and 

31        JIX  ^o  XI 


30 


X2 


X  7 


be^an  to  read.      The    subject 


xo 

XX 
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The  results  of  this  form  of  tabulation  indicate  that  difhculty  of 
material  must  have  some  relation  to  the  length  of  fixations.  No  other 
explanation  is  apparent  which  could. account  for  the  fact  that  only 
six  long  fixations  fall  on  the  ninth  line  while  thirty-one  fall  on  the  tenth. 

A  similar  form  of  study  was  applied  to  the  elementary  pupils. 
Their  records  showed  that  long  fixations  were  distributed  over  all  the 
words  of  the  selection.  Apparently  even  simple  words  present  difficulties 
to  a  child  in  the  elementary  school. 

The  interpretation  of  the  foregoing  data  must  be  related  to  the 
development  of  reading  habits.  The  records  of  the  elementary  subjects, 
whose  reading  habits  are  still  immature,  show  that  long  fixations  are 
frecjuent  and  occur  all  through  the  selection.  Evidently  long  fixations 
are  characteristic  of  immature  types  of  reading.  The  high-school  and 
adult  subjects  represent  more  mature  readers.  In  general  they  have 
outgrown  the  long  fixation  habits.  However,  when  words  of  special 
difficulty  or  difficult  phrases  are  encountered,  they  return  immediately 
to  the  primitive  type  of  habits  characteristic  of  the  immature  reader. 
Earlier  in  this  chapter  the  same  kind  of  a  reversion  to  primitive  reading 
habits  was  observed  in  the  narrowing  of  the  eye-voice  span  when  difficult 
words  were  encountered. 

The  conclusion  to  be  drawn  regarding  the  long  fixations  is  that 
width  of  eye-voice  span  is  not  a  determining  factor.  The  return  to 
immature  reading  habits  caused  by  encountering  difficulties  in  the 
reading  material  is  apparently  a  more  adequate  explanation. 
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Tlu'  use  of  a  i)hol()graphic  melhod  gives  the  most  accurate  measure 
of  ihc  eye-voice  span.  •  The  general  use  of  this  melhod  is  Hmited,  how- 
ever, by  the  very  elal)orate  apparatus  which  is  involved.  It  would  be 
desirable  to  have  a  device  which  would  give  objective  information 
regarding  the  eye-voice  span  without  .use  of  apparatus.  Quantz,  in 
his  study  cited  in  the  introductory  chapter,  called  attention  to  a  fact 
which  is  of  special  significance.  He  suggested  that  certain  words  which 
are  spelled  alike  but  pronounced  differently  might  be  used  to  determine 
eye,  voice,  and  meaning  relationships.  This  chapter  reports  the  testing 
of  such  a  device  by  photographing  the  eye-movements  which  occur 
when  such  words  are  encountered  in  the  reading. 

A  paragraph  of  twelve  lines  was  constructed,  which  contained  six 
words  which  are  spelled  alike  but  pronounced  differently.  The  sub- 
jects were  not  informed  that  the  paragraph  was  unusual  in  any  respect, 
but  were  instructed  to  read  it  carefully  in  order  to  get  the  meaning. 
The  subjects  read  orally  and  were  not  allowed  to  glance  over  the  selec- 
tion before  beginning  to  read.     The  test  passage  used  was  as  follows: 

The  boys'  arrows  were  nearly  gone  so  they  sat 
down  on  the  grass  and  stopped  hunting.   Over 
at  the  edge  of  the  woods  they  saw  Henry 
making  a  bow  to  a  little  girl  who  was  coming 
down  the  road.   She  had  tears  in  her  dress 
and  also  tears  in  her  eyes.   She  gave  Henry  a 
note  which  he  brought  over  to  the  group  of 
young  hunters.   Read  to  the  boys  it  caused 
great  excitement.   After  a  minute  but  rapid 
exaimination  of  their  weapons  they  ran  down 
the  valley.   Does  were  standing  at  the  edge 
of  the  lake  making  an  excellent  target. 
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The  test  words  in  the  paragraph  are  "bow"  in  line  4,  ''tears"  in  line  5, 
"tears"  in  line  6,  "read"  in  line  8,  "minute"  in  line  9,  and  "does"  in 
line  II.  The  paragraph  is  so  constructed  that  the  meaning  of  these 
words  is  not  evident  until  the  next  few  words  in  the  sentence  are  read. 
For  example,  in  line  5,  the  word  "tears"  is  ambiguous  until  the  word 
"dress"  is  reached.  The  hypothesis  in  regard  to  the  eye-voice  span  is 
that  no  error  will  be  made  in  the  reading  if  the  span  is  wide  enough  to 
enable  the  reader  to  take  in  the  word  "dress"  before  pronouncing  the 
word  "tears."  If  the  span  is  not  wide  enough  to  do  this,  there  is  a 
strong  probability  of  error.  By  varying  the  distance  between  the  test 
words  and  the  part  of  the  sentence  which  qualifies  it,  a  rough  measure 
of  the  width  of  the  eye- voice  span  can  be  secured.  If  this  hypothesis 
is  correct,  subjects  having  a  wide  eye-voice  span  should  make  fewer 
errors  than  those  whose  span  is  narrower. 

The  use  of  such  a  paragraph  will  also  help  to  answer  the  question 
as  to  where  the  recognition  of  meaning  occurs  in  the  reading  process. 
Does  the  recognition  of  meaning  accompany  the  eye  or  the  voice,  or  is 
it  intermediate  ?  A  similar  question  could  be  raised  in  regard  to  silent 
reading. 

ORAL   READING    OF    TEST   PASSAGE 

Photographs  were  made  of  the  eye-movements  of  a  number  of  sub- 
jects while  reading  this  selection.  A  comparison  of  the  behavior  of  the 
eye,  when  encountering  one  of  the  test  words,  with  the  dictaphone  voice 
record  will  show  how  closely  the  two  are  related.  Plates  XXXII- 
XXXIV  give  the  records  of  the  oral  reading  of  this  selection  by  three 
subjects. 

Plate  XXXII  gives  the  record  of  Subject  H13,  a  good  reader  from 
the  junior  class.  In  the  reading  of  the  first  line  of  the  selection,  a  long 
regressive  movement  occurred  at  the  sixth  fixation,  carrying  the  eye 
back  over  the  word  "nearly."  The  dictaphone  record  showed  that  he 
had  trouble  with  this  word,  hesitating  before  pronouncing  it  and  repeat- 
ing the  first  syllable  as  follows,  "nea  —  nearly."  The  fact  that  the 
fifth  fixation,  the  one  just  before  the  regressive  movement,  fell  on  the 
word  "gone"  would  indicate  that  the  eye  had  passed  the  word  "nearly'' 
but  was  recalled  when  the  voice  reached  it.  Evidently  the  eye  did  not 
fully  recognize  the  meaning  of  the  word  when  it  fixated  on  it  the  first 
time,  and  the  regressive  movement  occurred  to  make  sure  of  the  meaning. 

The  next  difficulty  which  is  evident  in  the  record  of  this  subject  is 
found  in  the  fifth  line  on  the  word  "tears."     This  was  one  of  the  test 
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PLATE  XXXII 
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Y 


down  phe  road 

11 


■^  y     J  /f    b        /0|  <-     o 

pad   t_5a::3   in  Her 


She  Md   t5a::3 


dress 


-2-     I  H     3     ^ 


7    "i       9  /o 


II 


and  al 30 


tears 


3    9  i  13.     7 
2    /         3         y 
note  wnioh 
9    6  s 

J      I  9     3  10 


in  mer  ey^ea.      She  gave  Henry  a 


he  "brought 


over  tlo   the  group  of 
7  ^ 

M    7  i      i  S/J 


youn^  hxintera.      Head  jbo   tWe  boya  iJtl  baused 


*  11  /£,   /S"         "     9  "i  ''/ 


j- 


great  exiitemont.   After  a  m:.nut(?  but  rapid 


f      2.   S^ 


f      7     10    I,  //  ix       '^    13    ^ 


lOwn 


exsiBipation  of  tieir  i^ekponp   thty  tail  i 

X    iS  X  9  13.      *      10     t  7  x'i      17     13.     S 

/  i        i   J      IX  7     9  1     13    i  "  S       lO  1^ 

the  yalloy.      B03.3  ry©Je   standing  by   the   edge 


/'y     ^         A^-S    ,<y   ^        'fin?  10 


of  The   lakij  makin;^  an  excellent 


s- 


target. 
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PLATE  XXXIII 

3  Lj  ^■• 


The  bpys'    arrows   wore   nearly  gtne   so   tiiey  sat 


'13  H    L  S7  g         9 

dpwn  on  tne  grass  and  stpjjped  hunting.      Over 


Ovel 


s-  J  3  H  S- 


U  7 


cJt  tht   edge   of  phe  woods   they  £iaw  feenry 


'  X  3     H  L        s- 


msQtij^g  a  bow  to  a  pLittie  girl  Uho  was  oomLng 
kiwiJ  the  road.      3lle  pad   teirs   in  her  treas 


and 


.ilso    ;ear8   iJi  herl  eyesJ      Shi   gav(j  Henry 


a 


:l    I    3  i    ij. 


S  7 


f  9 


ioie  [which  he  "brought  pyor  to  khe  gJoup  of 


xo 


XX    2/ 


IH 


JL  i-^    /    /^       •?  '^      I,  S^  iX^L    Ji^xi?     13     xH  ^  li'^'rrf  ^i    'i 


iJouagj  hunters.    \k^m  It  r'n®    v-^H  T?  Pf^^P®*^ 


'^        4^ 


citemerit.   ifter  a  miiutp  [but  ripid 


kriat  bicitement.   1: 


^31  S  H    L      7  ^ 


9  /o 


jesaminition  of  tOieir  weapons   they  ran  down 


"^Jh        d-<g'%       7    //  IX  >*f  IS- 


I    -*-  i^Y^      s-<g\^     7  n  IX  iM       IS- 

uhe  valley.      Has   fHf 9  sttinding  by  tjie  edge 


A    / 


3  s 


¥  i 


od  the  lake  making  ap  excellent  target, 
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V 


s 


I         ^    3 

Thi  boyi'    arrows 

JL      f    3  ^  L>        s  ^ 


were  nearly  gons  so 


7^9 
th«5y    3at 


IX.  Y  >  /O 

7      9  /a 


AowA  bn  the  grass  and  skopped  hjinljing.      Oveir 

IX,        S     /i  /A-                   //           /^     0-                  '^       9                             ,s- 

^      I  3        H-  Si                  7              i            9 

at  tie  edge  of  the  loods  tjhey  saw  Henry 


1^      i  /o        'o 
X       I  3 


1^         r 
H  L      s  7 


'7 


/f         // 


10 


II 


making  a  bow  jbi  a  little  girl  who  was   opmin 
A3    i  lif.        XX  It     '^  9  9  I?  f      ^ 


x3    i         lif.        XX 16     1^  9 
ji  /  3  -^  *^ 


7     /o 


was   opming 

9    //    JX 

h^r  dnees 


di^  the  rload.  Shi  had  teaijs   in  h(jr  dijee 

/7   ^                   /y  //    /3           -x<7         13     /y         17           ^  U    7 

X        f      3        1^  iT       L                        7              i           J      yo 

and  ah.30   tiarsi  in  h^r   3yes.      S>|e  gaye  ninrkr  a 


'9  Jo  /y      /? 

7  S  ^ 


note  whicn  he  drought  ov<jr  to  the  group  of 
IS-    <     /o      a     /9  /iv  f^  S.I        . 


IS       ^         /O  $         /f 

i.       I     H    3 


SLI  ^ 


7  S-  /6  ^    t   /(        ^  /jr,3       iL  n  /y  17 


youAg  huktfers.   Rekk  ltd  jhp  bt^i  it  ikuked 


,^     T    s    9 
a,  I         LI  3 


S  '/Li  n      9       li  10 


great  exottement.     Aftter  a   Toiiiiite  bdt  rapid 

/4    7  Z*f    13  JH  ^^7   7  </     JiS-        C  ^ 

I  X  H    3     S  ^7 

examtnation  of  tjheir  weapbns   they  ran  dpwn 


the  va 


^^H• 


^   3    s 

jve^ph 

■a-v        13  //    y 

Does   vi  Jre 


7      ^ 


i  "^  I     3     S'         >3-    ^112.     '°7  iH        9   'S-  "    U 


tJ.         o 


lb 
3  M 


II 


Bpandipg  by  uhe  edge 


XS-<I  9    II      lii         .^    ^^    ,^     J, 


."'is  13    is-  (f    Jll 

i  s  7    ^  9 

an  exG^lpLtnt   target 

i£>  %  1:1.  XL  X    j    X      )^ 
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words  and  it  caused  the  reader  a  great  deal  of  trouble.  The  eye  passed 
and  returned  to  the  word  twice  before  the  correct  meaning  was  recog- 
nized. The  dictaphone  record  read  as  follows:  "She  had  -  ah  -  tear 
(error)  —  tears  (correct)  in  her  dress."  The  difTiculty  experienced  is 
clearly  reflected  in  the  eye-movements.  In  line  6  the  reader  approached 
"tears"  very  cautiously  and  was  successful  in  avoiding  an  error. 

In  the  eighth  line  the  word  "read"  caused  a  period  of  confusion  for 
the  eye.  Following  the  eye-fixations  in  serial  order,  it  will  be  seen 
that  the  difficulty  did  not  appear  until  after  the  fifth  fixation  just 
following  the  word  "it."  The  dictaphone  shows  that  the  voice  pro- 
ceeded to  the  word  "it"  before  being     fully  aware  of  its  error.  The 

record  was  as  follows:    "Read  (error)  to read  (error)  to  the  boys 

read  (correct)  to  the  boys  it  — ." 

In  the  ninth  line  the  word  "minute"  was  mispronounced  and  left 
uncorrected.  The  voice  repeated  the  phrase  "but  rapid"  twice.  The 
accompanying  eye-movement  may  be  seen  in  the  third  and  fourth 
fixations  of  the  next  line.  These  fixations,  as  indicated  by  the  dotted 
line,  were  regressive  movements  to  the  last  two  words  of  the  ninth  line. 

In  the  eleventh  line  the  voice  made  a  very  long  hesitation  before 
pronouncing  "does,"  but  succeeded  in  pronouncing  it  without  error. 
The  film  record  shows  that  the  eye  passed  back  and  forth  over  the 
word  several  times  before  the  meaning  became  clear.  The  subject  had 
evidently  become  cautious  and  did  not  attempt  to  pronounce  the  word 
until  the  meaning  was  recognized. 

Plate  XXXIII  gives  the  record  of  Subject  Ai,  a  college  student 
ranked  as  a  poor  reader.  A  correlation  between  eye  and  voice  difficulties 
appears  here  as  in  the  case  of  Subject  H13.  The  word  "bow"  in  line  4 
was  mispronounced  but  was  immediately  corrected.  The  regressive 
movement  from  the  fifth  to  the  sixth  fixation  shows  the  location  of  the 
eye  at  the  time  of  the  readjustment. 

The  word  "tears"  in  line  5  was  mispronounced  and  passed  without 
correction.  The  voice  also  repeated  the  word  "had"  just  preceding 
"tears." 

The  voice  had  a  very  difficult  time  with  the  word  "read"  in  the 
eighth  line,  repeating  the  phrase  three  times  before  reading  it  correctly. 

The  reading  was  as  follows:  " read  (error)  to read  (error) 

to  the  boys  it  caused read  (correct)  to  the  boys ." 

The  difficulty  in  eye-movements  was  fully  as  great,  the  eye  making 
26  fixations  on  the  line.  The  confusion  in  eye-movements  in  the  next 
line  shows  that  the  eye  had  made  at  least  10  fixations  there  before  the 
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reading  was  corrected.  Fixations  8,  9,  and  10  in  line  g  were  regressive 
movements  l)ack  to  the  end  of  line  8. 

The  reaction  to  the  word  ''does"  in  line  11  was  a  very  Icjiig  hesita- 
tion on  the  ])art  of  the  voice,  the  word  finally  being  pronounced  without 
error.  The  fixations  show  that  the  eye  was  very  busy  during  the 
pause  and  that  it  made  a  minute  survey  of  both  ''does"  and  "were." 

Plate  XXXIV,  showing  the  record  of  Subject  A3,  brings  out  the 
same  kind  of  correlation  between  voice  and  eye  difTiculty.  This  subject 
made  errors  in  pronouncing  "bow"  in  line  4,  "tears"  in  line  5,  "read" 
in  line  8,  "minute"  in  line  9  and  "does"  in  line  11.  More  or  less  con- 
fusion in  eye-movements  can  be  observed  in  all  of  these  positions  on 
the  plate. 

The  records  of  these  subjects  make  it  very  evident  that  certain 
characteristic  confusions  in  eye-fixations  accompany  points  of  difTiculty 
in  oral  reading.  A  comparison  of  the  percentage  of  errors  made  in  the 
reading  of  this  selection  with  the  eye-voice  span  as  determined  by  the 
other  part  of  this  study  would  show  whether  any  relation  exists  between 
width  of  eye-voice  span  and  these  same  oral-reading  difficulties. 

TABLE  XV 

Errors  in  Word  Test  Paragraph — Oral  Reading 


Subject 

Number  Test 
Words  in 
Passage 

Number  Correct 

Number  Errors 
Corrected 

Number  Errors 
Not  Corrected 

Average  Eye- 
Voice  Span 

H4 

5 
6 
6 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

3 

2 

I 
0 

3 
2 

4 
3 
4 

2 

4 
4 

2 
I 

I 

0 
3 
4 

I 
I 

3 
0 

I 
0 
2 
I 
2 
2 
I 
2 

2 
I 

I 

4 

I 
I 
2 
2 
2 
2 
I 
0 
2 
4 
3 

10. 0 

H5 

H6 

Hii 

12.0 
12.4 

9.6 
13-7 
13-8 
17.6 
12.3 

8.5 
II-5 
12.8 
23.0 
12.  2 

9-3 

13.0 

H12 

H13 

H14 

H15 

H16 

H18 

H19 

H20 

Ai 

A2 

A3 

Table  XV  gives  the  data  for  the  reading  of  a  selection  containing 
this  kind  of  test  words  by  15  subjects.  The  table  shows  the  number 
of  test  words  in  the  passage,  the  numbers  pronounced  correctly  the  first 
time,  the  number  of  errors  which  were  corrected,  the  number  of  errors 
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not  corrected,  and  the  average  eye- voice  span.     Table  XVI  is  made  up 
from  Table  XV,  and  shows  the  relation  of  errors  in  the  test  paragraph 

TABLE  XVI 

Relation   of   Errors   in   Word  Test  Paragraph   to  Eye- 
Voice   Span 


Number  of  Subjects 

Test  Score — Per  cent  of 

Words  Correct  and 

Corrected 

Average  Eye -Voice 
Span 

I 

I-20 
21-40 
41-60 
61-80 
81-100 

9.6 

9-3 
II-3 
12.6 

I 

2 

6 

c 

14.8 

1-20 


61-80 


81-100 


21-40  41-60 

Fig.  12. — Relation  of  errors  in  word  test  paragraph  to  eye- voice  span.     Percentage 
of  words  correct  shown  on  horizontal  axis.    Average  eye-voice  span  on  the  vertical  axis. 

to  the  eye- voice  span.  This  table  is  based  upon  the  percentage  of  test 
words  in  the  paragraph  which  were  pronounced  correctly  at  first  or 
were  immediately  corrected.  It  should  be  read  as  follows:  One  subject 
pronounced  from  i  to  20  per  cent  of  the  words  correctly  and  had  an 
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average  span  of  ().6  letter-spaces,  one  i)ron()un(e(l  from  21  to  40  i)er  cent 
correctly  and  had  an  average  span  of  9.,^  letter-spaces,  two  pronounced 
from  41  to  ()o  per  cent  correctly  and  had  an  average  span  of  i  r  .3  spaces, 
etc.  The  same  data  are  shown  graphically  in  Figure  12.  A  distinct 
positive  correlation  is  evident  between  a  wide  eye-voice  span  and  a  high 
score  in  reading  the  selection.  A  subject  with  a  wide  span  has  an 
opportunity  to  interpret  the  meaning  in  larger  units  and  is  able  to  get 
the  correct  meaning  before  the  voice  reaches  the  points  of  difTiculty. 

Two  facts  stand  out  clearly  as  a  result  of  the  use  of  the  paragraph 
containing  the  test  words.  The  first  is  that  difficulties  in  the  recogni- 
tion of  meaning  are  reflected  in  the  character  of  the  eye-movements. 
The  second  is  that  subjects  with  a  wide  eye-voice  span  have  less  difBculty 
with  such  material  than  do  subjects  with  a  narrower  span.  Whether 
the  eye-voice  span  is  a  cause  or  an  effect  will  need  to  be  determined  by 
a  careful  analysis  of  the  development  of  reading.  This  question  will  be 
considered  in  the  last  section  of  this  chapter. 

SILENT   READING   OF   TEST  PASSAGE 

The  facts  brought  out  in  the  oral  reading  of  the  test  passage  suggested 
that  a  comparison  with  silent  reading  might  be  of  interest.  With  this 
purpose  in  mind,  photographs  were  taken  of  the  silent  reading  of  the 
same  passage  by  a  number  of  subjects.  Plates  XXXV  to  XXXVII 
show  the  records  of  these  readings.  Plate  XXXVI  gives  the  silent- 
reading  record  of  Subject  H7,  a  good  reader  from  the  sophomore  class. 
This  subject  made  a  great  many  fixations  per  line  all  through  the  selec- 
tion, which  was  due  to  the  direction  to  ''read  it  carefully  in  order  to  get 
the  meaning."  The  larger  number  in  the  first  line  shows  the  reaction 
of  the  eye  to  new  material.  Eye-movements  for  the  first  line  of  any 
selection  are  seldom  characteristic  of  the  movements  for  the  selection 
as  a  whole.  The  reading  of  the  next  three  lines  shows  that  the  eye  had 
settled  down  to  a  rhythmic  movement.  Apparently  the  word  ''bow" 
in  line  4  caused  no  difficulty. 

In  line  5  the  word  "tears"  caused  a  break  in  this  rhythmic  move- 
ment but  the  correct  meaning  was  evidently  obtained  without  great 
difficulty.  In  the  next  line  the  word  "tears"  caused  considerable  dis- 
turbance, and  several  regressive  movements  were  necessary.  The 
word  "  read  "  in  line  8  caused  little  trouble.  In  fine  9  the  word  "  minute  " 
apparently  created  a  great  deal  of  difficulty.  The  eye  behaved  in  the 
same  manner  in  this  as  it  did  in  the  oral  selections  at  a  point  where 
the  voice  had  difficulty. 
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PLATE  XXXV 

SL         3         V    /         b  ^    ^    7 

Thi  bo^s'    Irtowg   were   ptarly   gone   so 


they  3  it 


SL       I 


down  on  the  grass 


3  ^ 

and  stopped 


/      X. 


hunting^.   Over 


ai  the  [edge  of  the  wotds  theylsai  Henry 


JL  S    H-         3 


makkng  a  iow  [to  si  little  girl] who  was   coting 


S     s,  t         H  s  7  L  ^  to        9 

doin  iht   roald,      Shel  }lad   teUrs   in  dejr  dr^ 


ss 


and  Also  tear^  in  n^r  |eyes 


z.      /^    3  i:l     II     -i*  10  7  a        ^    r 

t  in  hdr  tyes.   Shi  gklt  jlenrt  ^ 


nobe  which  he 


r 


L 


f 


brought 


over  to 


the  group  pi 


3  7    u     H  S    ^ 


/o    9  // 


young  huntejrs.      PBiid  to  the  btys   it  caused 


X  I  3  ¥  S'  L  7 

greLt  excipemenfc.      Aft^r  a  mi  null  e  but  tapid^ 


S   7  L       S 


examinatipn  of  xheir  weapons  "dhew-  ran  diwn 


the  valley. 
/     3         A. 


}  7    ^/of      I,       9-^         IX,  J/ 

Does  were  iianling  by  tne  edg(» 


li  s  L       7 

of  thd  lako  making'  an  excellent   tjargtt, 
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I'LAI  i;  XXX\  I 


/i  J3 


Tne  PoW'  arrowffl  were  nearly  gdno  30  t.h^y  aat 


/     -2- 


3  i^ 

le  grass 


cuowp  on  tjhe  grass  and  sxopped  hunting.      Oyer 


2.     I 


i>        ?       ^ 


it  the   ed^^e   of  the  woodjj  they  sail  Henry 


X    /  ^        ¥ 


6  S      7 


raaiidg  a  bj)w  td  a  littpLe  girl  who  was   ooming 


3  i      H-       s       9      7     ^ 


down  the  roud.      She  had  I  tears   i 


It' 


k  hkr  k 


res3 


S.    I    3     H    f     i         l>ioS  1       II  1^  13     IH 


and  also   t[ea::3  in  per  eyes.      She  tave  Hinri 


She  rave  H( 


note  which  he   brought   over  to   xhe  f^roup  of 


X    I 


^     C   S  7  ^  f 


yoimg  hunters.      Read   ti  rbhe  boy^s   it 


caused 


3     ^  IJL    7    J-,^    ^    ^^11^    JH- 


great  excitement.   Af^ter  a  migjutje  plkj  rapid 

3L    i  3  L    H-         S-    7  i     ^  n      10 

exjamlnation  if  theiJ  weapons  they  ran  down 


the  valley.   Does  were  standing  by  the  edge 


of  the  lake  making  an  excellent  target. 
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qS  a  study  of  thk  eyk-vuick  span  l\  rkading 

plate  xxxvii 


The  boyp'    arriws   wer 


f  /O  //  /J. 


Lieapy   gb 


i  1, 


ne   30 
9        7      s      s 


th 5y   sat 


down  on  the  gjrass  and  shopped  piiintlng. 


Over 


13 


ts  IS- 

3  L         £-  7 


at  tAe  edge  df  the  woods  "Jhey 


10   I  9itJL$s- 


saw 


Henry 


^  H-  7    12.   I,  12 


raaL«i[ag  a  ppw  Uo  a  lifctle  girl  who  was   coming 


9  S 


Z        / 

down  the  road.  She  I  had  Itear^ 

^      //  /ay 

/     J.     3  If- 


and  alijo  tears   in  heij  eyes.      She  gave 


3l         I     ^ 


in  her  dress 

/ji.       9       a 

Henry  a 


node  whith  he  "briught  over  to  the  f^rbup  of 

/o        //     6  io  //        s- 

yoiing  hunters.     i<[2^  to  the  bojns  id  caused 


lo  7  <f     ^       9     ^    '6        lo  n  7 

3 


gre 


2.1  IH 

oitement 


I 


IH 


i.fflteij  k  ihinupe  bufc  rapid 

/3SV       lo  i     lo         II  '^  V 


'i'^  3H 
X 


>  3  X  H  sr 

examiiiation  off  thJir  weapons  they  r;in  down 

g  I?  iz.  ^S  s 


9   ^  ^    x^S"   10  7  if       IX      II  13 


the  vafLley.     ijobk  4^pe  »t|5indiLng|hy  -nhe  edge 
of  tht  liwe  mkiilng  |m  eicellenll  target. 
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Tlu'  record  of  Subject  A4,  a  good  reader  from  the  college,  is  given 
ill  IMale  XXX\'II.  'I'his  suljject  also  shows  a  characteristic  reaction 
to  (he  first  line  of  the  selection,  not  falling  into  a  rhythmic  movement 
until  the  beginning  of  the  second  line. 

The  record  of  line  4  shows  clearly  that  the  word  "bow"  presents  a 
difiicully.  Iwitlently  the  wrong  meaning  was  used  at  hrst  and  the  eye 
returned  to  it  several  times  before  getting  the  correct  interf)retation. 
The  word  *' tears"  did  not  cause  any  marked  disturbance  in  the  reading. 
*'Read"  in  line  8  and  "minute"  in  line  9  each  caused  a  radical  change 
in  eye-movement.  The  same  kind  of  confusion  occurs  with  these  two 
words  which,  in  the  oral  readings,  accompanied  a  serious  error  in  the 
reading.  In  Hne  11  the  word  "does"  causes  fully  as  much  trouble  as 
in  any  of  the  oral  selections.  This  shows  that  the  eye-movements  in 
both  oral  and  silent  reading  are  largely  controlled  by  the  recognition  of 
meaning.    ^ 

THE   RELATIONSHIP    BETWEEN   ORAL   AND    SILENT   READING 

The  preceding  sections,  have  shown  that  the  difficulties  in  both 
oral  and  silent  reading  are  indicated  by  similar  disturbances  in  eye- 
movements.  The  eye-movements  are  evidently  more  directly  related 
to  recognition  of  meanings  than  are  the  eye-voice  spans.  The  reasons 
for  this  can  be  brought  out  more  clearly  if  we  review  the  development 
of  reading  from  its  early  oral  stages  to  the  later  and  more  mature  stages 
of  silent  reading. 

In  a  primitive  or  very  immature  type  of  reading  the  eye  and  voice 
proceed  exactly  together.  The  recognition  of  meaning  also  accompanies 
them.  Progress  at  this  stage  is  made  a  word  at  a  time,  or,  if  the  word 
is  too  complex,  progress  is  by  shorter  units,  even  letters.  The  attention 
span  is  so  small  that  the  eye  does  not  move  on  until  the  voice  has  pro- 
nounced the  word  or  syllable.  In  the  case  of  words  which  are  new  to 
sight,  but  whose  meaning  is  known  when  heard,  the  meaning  is  arrived 
at  only  by  the  sounding  and  pronouncing  of  the  word.  The  oral  pro- 
nunciation is  a  definite  step  in  the  recognition  of  meaning.  A  concrete 
example  of  such  an  eye-voice-meaning  relationship  is  found  in  Plate  VI, 
line  I.  Here  the  reader  is  keeping  his  eye  fixated  upon  the  word  while 
he  is  pronouncing  it  and  getting  its  meaning.  This  pupil,  who  is  a 
poor  reader  from  the  second  grade,  has  a  primitive,  immature  type  of 
reading  habit.  Line  i  of  Figure  13  represents  graphically  such  a  situa- 
tion. The  eye,  E,  the  voice,  V,  and  the  meaning,  M,  keep  very  close 
together. 
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Plate  VIII  shows  the  record  of  Subject  E7,  a  poor  reader  from  the 
third  grade,  who  keeps  his  eye  an  average  of  8  letter-spaces  ahead  of 
his  voice.  This  reader  exhibits  a  little  more  complex  type  of  reading 
habit.  The  attention  span  has  developed  until  the  meaning  can  be 
followed  even  though  the  eye  is  some  distance  ahead  of  the  voice.  In 
Figure  13  this  pupil  is  represented  by  line  2.  The  eye  is  shown  to  be 
8  letter-spaces  ahead  of  the  voice.  Since  this  reader  is  still  very  imma- 
ture and  has  a  narrow  eye-voice  span  it  seems  probable  that  he  still 
relies  on  his  oral  pronunciation  to  get  the  meaning  of  his  words,  and  for 
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Fig.  13. — The  development  of  the  attention  span  in  reading 

this  reason  the  meaning,  M,  is  located  a  little  nearer  the  voice  than  the 
eye.  As  the  student  learns  to  read  to  himself  the  meaning  attaches 
itself  more  closely  to  the  position  of  the  eye.  Accordingly,  in  the  other 
lines  of  Figure  13,  M  is  located  nearer  the  eye  than  the  voice.  The 
whole  matter  of  the  location  of  M  in  the  figure  is  merely  schematic 
since  there  is  no  objective  evidence  upon  which  an  exact  location  can 
be  based. 

The  attempt  to  locate  the  position  of  M  presents  a  very  complex 
problem.  Meaning  itself  is  not  a  unitary  and  complete  sort  of  thing 
which  occurs  instantaneously  at  certain  points  through  the  reading. 
After  a  reader  has  mastered  his  vocabulary,   the  recognition  of  the 
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meanings  of  words,  except  in  the  case  of  new  or  difTicult  ones,  douljtless 
occurs  as  soon  as  the  eye  perceives  tlie  words.  The  recop^nition  of  the 
meaning  of  words  llierefore  might  be  said  to  keep  ])ace  with  the  eye. 
Bui  the  comi^lete  meaning  of  a  sentence  or  a  paragraph  is  not  made  up 
l)y  summing  logetlier  the  inchvidual  meanings  of  the  words.  'Jhe 
meaning  of  each  word  in  a  sentence  is  modified  by  what  precedes  and 
follows.  IMirases,  clauses,  or  whole  sentences  are  the  units  and  the 
recognition  of  the  C()m])lete  meaning  must  be  in  a  liquid  state  during 
the  reading  process,  being  subject  to  continual  change  and  being  held 
in  the  mind  in  a  tentative  fashion  until  the  end  of  the  unit  of  thought 
is  reached.  To  speak  of  a  location  for  the  recognition  of  such  a  develop- 
ing meaning  as  this  would  probably  refer  to  the  focal  point  in  the  moving 
conscious  state  or  attention  span  by  which  the  mind  "carries  on"  in 
the  reading  process.  That  this  focal  point  or  the  apex  of  the  moving 
attention  span  would  be  nearer  the  eye  than  the  voice  is  also  indicated 
by  the  amount  of  conscious  attention  given  to  these  two  factors.  The 
motor  reaction  of  the  voice  ultimately  becomes  quite  automatic.  It 
follows  along  behind  the  eye  at  a  distance  such  that  the  immediate 
memory  association  with  the  material  perceived  is  kept  intact  but  it  is 
back  in  the  margin  of  consciousness  as  long  as  no  special  difficulty  is 
encountered.  The  principal  part  of  the  attention  span  is  concerned 
with  the  new  material  which  the  eye  is  receiving,  and  with  translating  this 
into  the  meaning  whole.  Consequently  the  focus  of  attention  is  cen- 
tered around  the  eye  and  the  meaning,  while  the  voice  is  largely  left  to 
pronounce  the  words  automatically  with  a  minimum  amount  of  con- 
sciousness accompanying  it. 

The  successive  lines  in  Figure  13  represent  increasing  degrees  of 
maturity  of  reading.  Line  3  shows  the  record  from  Plate  XXII  of 
Subject  H5,  whose  average  eye-voice  span  is  12  letter-spaces.  Line  4 
shows  the  record  from  Plate  XIV  of  Subject  E22,  whose  average  eye- 
voice  span  is  19.7  letter-spaces.  Line  5  shows  the  eye-voice  span  of 
Subject  Hi  at  a  fixation  in  the  next  to  the  last  line  in  Plate  XXIa.  At 
this  point  the  reader's  eye  was  46  letter-spaces  ahead  of  her  voice,  which 
indicates  a  high  degree  of  maturity  of  reading  habits. 

The  previous  chapters  of  this  study  have  pointed  out  that  there  is 
a  close  relationship  between  a  good  quality  of  reading  and  a  wide  eye- 
voice  span.  The  question  was  raised  as  to  which  of  the  two  is  cause  or 
efifect.  It  would  appear  that  both  are  effects,  and  that  the  causal 
element  is  the  existence  of  a  general  attention  span  wide  enough  to  hold 
a  large  number  of  words  or  reading  elements  in  the  mind  at  one  time. 
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The  preceding  evidence  shows  that  a  poor,  immature  reader  can  hold 
only  a  few  letters  or  words  in  the  focus  of  attention,  while  more  mature 
readers  are  the  ones  who  have  a  wide  attention  span.  Progress  in 
reading  would  therefore  be  a  matter  of  the  development  of  the  span  of 
attention  to  such  a  degree  that  it  would  be  possible  for  the  eye  to  keep 
a  considerable  distance  ahead  of  the  voice  and  thus  provide  a  wide 
margin  for  the  interpretation  of  meaning.  The  extent  to  which  such  a 
span  may  be  developed,  or  to  which  it  is  dependent  on  factors  of  native 
capacity,  will  need  to  be  determined  by  further  experimentation.  The 
j  problem  would  seem  to  be  worth  a  careful  investigation  through  an 
elaborate  training  experiment. 

It  is  an  interesting  fact  to  note  that  Subject  Hi,  who  at  one  point 
had  a  maximum  span  of  46  letter-spaces,  reduced  her  span  to  5  letter- 
spaces  when  the  word  "hallucination"  was  encountered.  The  same 
tendency  to  cut  down  the  width  of  the  span  is  evident  whenever  any 
difficulty  is  encountered.  At  such  times  the  reader  is  placed  in  the 
same  situation  as  a  child,  and  returns  at  once  to  the  same  primitive 
type  of  eye-voice  relationship  which  is  characteristic  of  the  habits 
of  the  immature  reader. 

The  relation  of  oral  to  silent  reading  can  now  be  shown  more 
clearly.  In  such  a  case  as  that  represented  in  Figure  13,  line  i,  the 
attention  span  for  oral  or  silent  reading  would  be  the  same,  since  the 
eye,  voice,  and  recognition  of  meaning  move  along  as  a  unit.  As  more 
mature  reading  habits  are  formed  the  nature  of  the  attention  span 
becomes  different  for  the  two  processes.  For  oral  reading  it  includes 
the  eye  and  meaning  and  also  in  a  lesser  degree  the  voice  which,  because 
of  the  automatic  character  of  its  reaction,  allows  its  conscious  control 
to  be  much  reduced  in  intensity.  The  silent-reading  process  is  entirely 
relieved  of  any  attention  to  the  voice  and  the  whole  of  consciousness 
can  be  focused  upon  the  eye  and  the  meaning.  Such  a  situation  is 
represented  in  Figure  13  by  line  6.  It  cannot  be  assumed,  however, 
that  in  silent  reading  the  width  of  the  attention  span  is  limited  to  the 
space  from  the  eye  to  the  meaning.  The  general  range  of  attention 
must  cover  the  reading  material  by  complete  thought  units,  and  in 
the  silent-reading  process  the  width  of  the  attention  span  must  be 
great  enough  to  do  this.  When  the  reader  cannot  maintain  a  span 
sufficiently  wide  for  this,  he  falls  back  into  more  primitive  habits  and 
pronounces  the  words  to  make  the  meaning  clear. 

It  has  been  pointed  out  that  when  difficulties  are  encountered  in 
oral  reading  the  eye-voice  span  is  immediately  reduced  to  a  primitive 
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form.  The  same  thing  occurs  in  silent  reading.  When  the  dinicult 
words  in  the  test  paragraj^h  were  encountered  in  silent  reading,  the  eye 
returned  to  the  word  causing  the  difficulty,  just  as  it  returned  to  the  posi- 
tion of  the  voice  in  oral  reading.  An  example  of  such  a  case  is  shown  in 
Plate  XXXIII  at  the  word  "  read  "  in  line  8.  Here  the  reader  experienced 
a  difl'iculty  in  interpretation  of  the  meaning  at  that  point,  and  the  eye 
which  has  passed  the  word  "boys,"  returned  to  the  word  "read," 
cutting  down  the  span  from  the  eye  to  the  recognition  of  meaning  to 
zero  in  the  same  manner  as  in  oral  reading.  If  the  difficulty  in  getting 
the  meaning  in  silent  reading  is  sufficiently  great,  there  is  a  reversion 
not  only  to  the  habit  of  bringing  the  eye  back  to  the  location  of  the 
recognition  of  meaning,  but  also  to  the  most  primitive  habit  of  silently 
pronouncing  the  words.  This  reinstates  the  most  primitive  form  of 
reading  where  the  eye,  the  voice,  and  the  meaning  proceed  together. 

The  development  of  the  reading  process  may  therefore  be  traced 
through  three  stages.  First,  the  most  primitive  or  immature  stage  of 
oral  reading  w^here  the  eye,  the  voice,  and  the  meaning  are  all  focused 
at  the  same  point.  Secondly,  the  more  mature  stage  of  oral  reading 
where  there  is  a  considerable  span  between  the  eye  and  the  voice,  with 
the  recognition  of  meaning  occurring  at  a  point  nearer  to  the  position 
of  the  eye.  Thirdly,  the  stage  of  silent  reading  where  the  reader  is 
entirely  relieved  of  any  attention  to  the  voice  and  where  the  entire 
attention  can  be  given  to  the  eye  and  the  meaning,  making  possible 
the  development  of  a  much  higher  degree  of  proficiency. 

In  chapter  ii  it  was  observed  that  some  good  readers  in  the  fifth 
grade  had  an  average  eye-voice  span  greater  than  many  high-school 
pupils.  The  fact  that  some  pupils  had  developed  such  a  wide  span 
during  the  first  four  years  of  school  would  indicate  a  possibility  that, 
with  sufficient  emphasis  and  appropriate  method,  a  wider  span  could 
be  developed  with  other  pupils.  The  time  for  the  teaching  of  oral 
reading  is  during  the  first  four  school  years.  By  the  time  the  fifth 
grade  is  reached  the  mechanics  of  reading  should  be  mastered  by  the 
pupils  and  a  larger  amount  of  silent  reading  given.  Figure  3  makes  it 
clear  that  a  great  many  pupils  have  not  succeeded  in  developing  a  wide 
eye- voice  span  even  at  the  high-school  level.  If  the  assumption  is 
true,  as  the  evidence  indicates,  that  a  wide  eye-voice  span  is  closely 
related  to  a  wide  attention  span,  and  that  a  wide  attention  span  is 
essential  to  good  silent  reading,  it  is  highly  important  that  a  wider 
eye-voice  span  should  be  developed  if  possible  during  the  first  four 
years  of   school.     It   should   be   developed   during   these  years,   first. 
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because  that  is  the  period  during  which  oral  reading  predominates,  and 
secondly,  because  the  advantage  of  a  wide  attention  span  should  be 
made  available  for  silent  reading  by  the  beginning  of  the  fifth  grade. 

The  fact  that  the  subjects  from  the  freshman  class  of  the  high  school 
showed  a  wider  eye- voice  span  than  the  subjects  from  the  sophomore 
and  junior  years  was  ascribed  to  the  special  training  given  to  this  class 
by  the  English  department.  Evidently  there  were  some  elements  of 
method  in  the  special  training  which  affected  the  eye-voice  span.  Thes^ 
specific  methods  should  be  available  for  use  in  the  first  four  school 
grades.  The  results  of  this  investigation  indicate  that  the  develop- 
ment of  the  eye-voice  span  is  a  factor  of  sufticient  significance,  for  both 
oral  and  silent  reading,  to  warrant  further  research  through  a  training 
experiment  making  use  of  specific  methods  having  this  end  in  view.     , 
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No.  18.  An  Experimental  Study  of  the  Reading  of  Isolated  Numerals  and 
of  Numerals  in  Arithmetic  Problems.  By  Paul  Washington 
Terry,  Ph.D.,  Assistant  Professor  of  Education,  University  of 
Washington,  Seattle,  ,Washmgton.     (In  press.) 


SUBSCRIPTION  RATES 

Th^  School  Review $2.50  a  year 

The  Elementary  School  Journal 2.jo  a  year 

Address  all  communications  regarding  subscriptions  to  The  Department 
OF  Education,  The  Untv^ersity  of  Chicago,  Chicago,  Illinois. 


University  of  British  Columbia  Library 

DUE  DATE 

JIJLlSRFCiy 


NOV 


3    19/b 


■^AN     61981 
M/\Y  2  3  t989 

^J^LKn^^ — ^  y  if  { 


^ 


FORM    310 


m 


UNIVERSITY  OF  B.C.  LIO^A^Y. 

|l  III  III    I  Mil     II 


3  9424  01093  7396 


„  I 


